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ADVERTISEMENT 
BY THE © 


LP ANS LATOR, 


Tue name and eftablifhed reputation of 
the Abbé Spallanzani muft certainly be a 
fufticient. rcommendation of any work he 
gives to the public, efpecially of one like the 
prefent, on which he appears to have be- 
{towed a more than ordinary degree of la- 
bour and attention. The variety of objects, 
highly interefting to the naturalift and the 
philofopher, on which it treats, may be feen 
| in the following introdu&tion, which con- 
tains, in part, a fummary of the work. 

A2 In 


ADVERTISEMENT 

In the tranflation, fidelity and accuracy 
have been principally ftudied. The reader, 
it is prefumed, has before him a faithful 
tranfcript of the original (if the expreffion 
may be allowed) in his own language. 
Where the meaning admitted of no doubt, 
the tranflator thought himfelf at liberty to 
depart from the phrafeology of his author, 
to give his idea with greater perfpicuity; 
a licence which the different idioms of lan- 
guage will frequently render neceffary : but 
where any fhadow of ambiguity appeared 
(and in every work, efpecially works of 
fcience, fuch ambiguities of expreffion wilt 
occafionally be found) he has ferupuloufly 
adhered to the literal expreflion of his text, 
that the reader may be enabled to form his 
judgment in the fame manner as from the 


original. 


As the Abbé has continually employed 
the 


BY: THE TRANSLATOR. 

the termis of what is called the new nomen- 
clature of chemiftry ; it, has been thought 
proper, for the benefit of readers not fami- 
liar with this fcience, to add, in a paren- 
is thefis, the more ufual names of chemical 
fabftances ; as for inftanee, to fubjoin to 
muriate of alumine the common ‘term of 
alum ; and to muriate of foda that of fea-falt. 
The Abbé has likewife ufed the term caloric, 
on all occafions, inftead of heat or warmth. 
In this the tranflator has not judged it ad- | 
vifable to follow him, except when he has 
employed it in the proper chemical fenfe of 


the matter of heat. 


‘The plates are faithful copies of thofe in 
the original, but more carefully and ele- 
gantly finifhed. Some may, perhaps, object © 
to the difproportionate fize of the human 
figures reprefented in plates II. III. and V. 
This objection the author has forefeen, and, 


at 


33 


ADVERTISEMENT. 


at the end of Vol. IV. apologizes, by re- 
marking, that ‘ the painter conceived he 
might be permitted this licence, as, had he 
attempted to o)ferve the rules of proportion, 

thefe figures would have been-fcarcely dif- | 


cernible.”’ 


The work in the original is dedicated to 
Count Wilzeck, Imperial Plenipotentiary of 
the General Adminiftration of Auftrian 
Lombardy ; but as this Dedication only cone 
tains the eulogiums of which fuch compo» 


fitions ufually confift, it has been omitted. 
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INTRODUCTION. 


THE zeal with which I have always been 
animated to contribute, as much as might 
be in my power, to the improvement of 
the Public Imperial Mufeum of Natural 
Hiftory in the Univerlity of Pavia, by 
enriching it with the new and import- 
ant productions I procured in the various 
journeys and voyages I undertook both 
in Italy and other countries, incited me to 
travel, during the fummer and autumn va- 
cations, into the Two Sicilies. Though 
this Mufeum abounded in other kinds of 
natural productions, it was extremely de- 

VOL, I. ae ficient 


(o) 
ficient in volcanic matters, which merely 
confifted of a few trivial fcoriz of Vefuvius, 
and fome extremely common lavas of the 
fame mountain, that having been cut into 
tablets and polifhed had loft their diftin- 
euifhing characteriftics, and confequently 
could little contribute to the inftru@ion of 


youth and the advancement of knowledge. 


As I knew that no countries in Europe 
could furnifh a more ample and valuable 
colleGion of volcanic. products than the 
Phlegrean Fields, Mount Etna, and the 
Eolian,. or Lipari, Iles; I refolved to vifie 
ni and employed feveral months in la- 
borious but ufeful refearches. To make a 
proper choice, however, of the fubftances 
fuitable to the defign I had in view, it was 
neceflary to examine on the fpot the vari- 
ous qualities of the bodies compofing thofe 
volcanized regions, ‘This I performed with 

the 


( vi ) 
the fame diligence and care I have ufually 
exerted in the examination of other natural | 
objedis. Still more to. enable myfelf to 
make this felection, and correét my judg- 
: ment with refpe& ha thefe fubjects, I had 
read, and then re-perufed, whatever had 
been written by travellers and the moft 
eminent naturalifts relative to volcanos, and 
was fincerely grateful to them for the in- 
ftruction I derived from their works. In 
the courfe of this enquiry, however, I dif+ — 
covered what I had often experienced bes 
fore, with refpe& to other fubje&s, in 
which I had been preceded by other natu- 
ralifts, that notwithftanding the elegant and 
interefting accounts they had given us of 
the countries which have fuffered the action 
of fire, it was ftill poflible to add to them’ 
by my refearches, and throw new light on 
volcanic knowledge. This I fay not to ar- 


rogate to myfelf any merit, and fill lefs to 
a 2 detract 


tv >) 
detract from that of others; The powers 
of the human mind are fo limited, that it 
never can entirely exhault the fubje& it 
inveftigates. Other naturalifts who fhall 
hereafter diligently explore the countries 
through which I travelled, it is not to be 
doubted, may improve this part of Natural 
Hiftory with ftill new difcoveries. In like 
manner, though others have written of the 
Phlegrean Fields, Etna, and the Eolian 
Ifles, the obfervations I have made appear 


-to me to merit publication. 


The method in which I profecuted my 
refearches in thefe travels was the following: 
I have endeavoured to ftudy volcanic coun- 
tries as mountains fhould be ftudied. The 
lithologift who would acquire an accurate 
knowledge of the latter, attentively con- 
fiders their ftru&ure of rock, the whole of 
their huge mafles, the pofition and direc- 


tion 


(ix) 

tion of the various ‘parts or ftrata which 
compofe them, and the intertexture and re- 
lations of thofe ftrata. I have adopted the 
fame mode of enquiry in the courfe of thefe 
travels. Fire in conjunction with elaftic 
‘gafes has formed whole mountains and 
iflands; but all of them have not been pro- 
duced in the fame manner, nor are they 
compofed of the fame fubftance. Here we 
find large maffes of tufa; there of fcoria 
and lavas; in another part, pumices, en- 
amels, and glaffes; and in another a mix- 
ture of ‘all thefe fubftances. It was there- 
fore neceflary to examine them on the fpot, 
and obferve, both when they were feparate 
and intermingled, their relations, dire&tions, 
mixtures, &c. without once lofing fight of 
the peculiar compofition of thefe volcanic 
mountains, every part and recefs of which 
it was requifite I fhould explore. 

a3 In 
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In thefe enquiries I particularly dire€ted 
my notice to two objeéts: the central fum- 
mit of the iflands and mountains, and their 
fhores. The former is ufually the firft fen- 
fible effet of the fubterranean conflagra- 
‘tions, the part which firft emerges from the 
waves, which often preferves the crater 
entire, and fometimes burning, but more 
frequently only its recognizable traces. The 
fhores of volcanic iflands and mountains 
bathed by the fea, were alfo peculiarly en- 
titled to attention, nor do I know that any 
volcanit who has hitherto travelled has 
made them one of the objects of his en- 
quiry. We know how much it conduces 
‘to an accurate knowledge of the ftruQure 
of mountains, to crofs, or go round them in 
the beds of torrents which have corroded 
their foundations, and laid bare a part of 


‘ their fides; thus revealing, if I may ufe 


the 


( xi) 
the expreflion, their internal organization, 
_ which without this aid would have been 
fought in vain from external appearances. 
The fea, by inceflantly beating with its 
| furious waves the fkirts of the iflands, has 
caufed fraQures and ravages incompara- 
bly greater than thofe occafioned by rivers. 
By coafting, therefore, thefe fhores in a 
boat, landing where they appear to invite 
particular attention, and examining their 
open fides, and rocks half fallen down and 
falling, we may obferve a variety of im- 
portant facts conducive to the improve- 
ment of that kind of fcience. I {hall not 
here enlarge on the advantages to be derived 
from coafting volcanic iflands; in the courfe 


of this work they will be proved by facts. 


The refearches I made in volcanic coun- 
tries, though neceflary, and highly inftruc- 
tive, were not, however, fufficient to com- 


a 4 iS Ii 


È cone) 
plete my defign. As lithologifts are not 
fatisfied with knowing the ftru&ure, ftra- 
tification, and other general qualities of 
mountains, but endeavour likewife to dif- 
cover the nature of their component parts, 
I refolved not to depart from the fame 
method of enquiry. It is true that fome 
volcanic productions are fo altered by the 
fire, that it is difficult to afcertain the nature 
of the earths from which they have been 
produced, unlefs we call in aid the procefles 
of chemiftry. Such are enamels, glaffes, 
and frequently pumices. But lavas, which, 
in the greater part of the places where I 
made my obfervations, are abundant beyond 
all belief, are feldom fo changed by the fire 
as not to retain the evident characters of 


their prim&ive rocks, 


I began, then, by confidering the ex- 
ternal appearance and qualities of the places 


I exe 


© xin) 
I examined, as far, at leaft, as circumftances 


would permit. 


Whoever has utidertaken to travel among 
mountains, in order to make refearches re- 
» lative to the foffil kingdom, is not ignorant | 
to what changes the furfaces of {tony fub- 
ftances, even the moft folid and hard, are 
fubje&, from the action of the elements 
during a long feries of years and ages. 
Hence, if he would form an accurate judg- 
ment of the ftones he examines, he will 
net fix his attention on thofe found on the 
furface of the earth, but rather on thofe 
buried at fome depth, and will frequently 
forcibly break and detach them from the in- 
ternal mafles of which they are a continua- 
tion. Still greater changes take place in 
fome parts of the mountains which throw 
out fire, from the ation of fulphureous- 
acid vapours, befides that of the atmofphere 
6 and 


At Sv 7) 
and of time; and very frequently the vol- 
canic product, which on the furface feems 
to be of one kind, and at fome depth of 
another, is in fact the fame, but more or 
lefs changed in the firft inftance by the 
action of the atmofphere, or that of ful- 


phureous vapours. 


To render my refearches more accurate 
and certain, it was neceffary that I fhould 
not content myfelf with a fingle infpeQion 
of the volcanic fubftances, on the fpot where 
I gathered them. I therefore, when I re- 
turned to Pavia, re-examined them with the 
greateft care, in the retirement of my ftudy; 
not only with the naked eye, but with the aid 
of the lens, before I began to characterize 
and defcribe them lithologically. The 
reader will find fome of the defcriptions 
rather diffufe; and, perhaps, I may be 
charged with having been too minute. 

3 I But 
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But it appeared to me that I could not’ be 
more concife; as a detailed defeription of 
fuch produ&s can alone enable us to dif 
cover to what kind of rocks they apper- 
_.tain, and what is the particular chara€ter- 
_iftic of the volcanic countries in which they 
are found. ‘Thofe who, when treating of 
volcanos, have been fparing of fuch defcrip- 
tions, have left us imperfect works, though 
in other refpects they may be very valuable. 
All who are verfed in thefe fubje&s, are 
‘acquainted with the account of the famous 
eruption of Etna in 1669, and the me- 
moirs relative to different remarkable con- 
flagrations of Vefuvius by Serao, Della 
Torre, Sir William Hamilton, and Bottis. 
With refpe@ to what regards the currents 
of lava which thofe two volcanos. at thofe 
times poured forth, the fymptoms and phe- 
nomena that accompanied them, and the 
other circumflances deferving notice which 


preceded 


[o | 


( xvi ) 
preceded and followed them, their hiftories 


certainly merit great commendation, They 


‘will be highly valuable in the eftimation of — 


every lover of volcanic fcience ; and I have 
frequently, in the courfe of this work, de- 
rived fuch afliftance from them as demands 
my grateful acknowledgment. But from 
thefe relations, what idea can we in general 
form of the nature of thè produéts ejected 
and the currents they have formed? When 
do they defcribe with fufficient accuracy a 
fingle fubflance? After having read thefe 
relations of the violent eruptions which 
have burft from the fides of Vefuvius and 
Etna, we remain profoundly ignorant to 
what primitive rocks they appertain. I 
mean not by thefe remarks to injure the 


reputation thefe writers have juftly acquired. 


Their deficiency in lithological ftudies, not 


cultivated at that time as in the prefent, is a 
fufhcient excufe; J intend only to fhew the 
neceflity 


{ma} 
neceflity there is for circumftantial defcrip- 
tions, which, in fa&, form the bafis of all 
folid fcience. Saga, 


It is neceffary that I fhould here mention, 
with refpe& to the defcriptions I have given 
of the different produ&s of the various vol- 
eanic places I vifited, that, though I have 
treated diffufely, and in detail, of thofe of 
‘the Phlegrean Fields, fituated to the weft of 
Naples, and of others of the Eolian or Lipari 
Ifles; I have only fpoken incidentally of - 
the productions of Vefuvius and Etna, 
though both thefe volcanos have furnifhed 
me with a great number of fpecimens for 
the Mufeum at Pavia; not only becaufe 
that to have examined thefe two mountains 
minutely, would have required years inftead 
of a few months ; but becaufe a defcription 
of thefe has already been executed with 
great ability by the Chevalier Gioeni, in his 
| Lithologia 


( xviii ) 
Litbologia Vefuviana, and by M. Dolomieu, 


in his “ Defcriptive Catalogue of the Pro- 
“ ducts of Etna.” 


The opportunity afforded me by having 
thefe volcanic fubftances continually under 
my infpeétion at Pavia, induced me to make 
new experiments on them. It is certain; that 
the greater part of them contain iron. Yet 
the proof of this by experiment was not 
fuperfluous, as the greater or lefs quantity 
of the martial principle might thus be dif- 
covered. I therefore ufed, according to cir- 
cumftances, the magnetic needle, or mag- 
netized knife. I applied the former to the 
products reduced to powder, and the latter 
to thofe in fragments ; taking care that they 
fhould always be, as far as I was able to 
effect it, of the fame configuration and vo- 
lume. I then obferved the different dif- 
tances at which they attracted the magnetic 

needle, 


i ‘Co a 
needle, without noticing the pieces which 
exerted no fuch power, though I do not 
mean by that to deny that they contained 


trono 


1 was attentive at the fame time to an 
enquiry of much greater importance. Ve- 
fuvius, Etna, the Eolian Iles, and Ifchia, are 
large mountains formed of rocks which have 
undergone liquefaction, and fometimes a true 
vitrification ; fuch has been the violence of 
the fubterranean conflagrations. What fire 
can we produce equivalent to thefe effects ?.. 
I have difcovered that the fire of the elafs~ 
furnace will completely refufe the vitrifica- 
tions, enamels, pumices, {coriz, and lavas of. 
thefe and other volcanic countries, The © 


fame will, in like manner, vitrify rocks con- 


* As the iron is fometimes in the ftate of oxyde 
(calx),1 employed the ufual methods to revive it in 
the productions I examined. 


generous 


( xx ) 
generous to thofe from which thefe moun- 
tains have originated by the means of fub- 
terranean conflagrations. A lefs intenfe fire, 
on the contrary, produces no fuch effe& on 


any of thefe fubftances. 


As I wifhed to attain to the moft rigorous 
accuracy in this experiment, I was not fatif- 
fied with difcovering that the fire of the 
glafs-furnace was capable of effeGing thefe 
fufions ; I determined, if poflible, to afcer- 
tain the precife degree of heat neceflary to 
produce them, for which purpofe nothing 
could be better adapted than the pyrometer 
of Wedgwood. ‘This inftrument, it «is 
well known, is compofed of two parts; the 
thermometric pieces and the gage. The 
former are {mall cylinders of very fine clay. 
The latter, which is fix inches long, is 
formed by two pieces of the fame earth, 
the internal fides of which are ftraight and 

| {mooth, 


(zi ) 
{mooth ; but fo difpofed as to be more diftant 
from each other at one extremity than the 
other, thus forming a converging fpace di- 
vided into 240 parts. "The greater aperture 
‘of this gage is the beginning of the fcale, 
| and denotes the heat which produces a be 
ginning of rednefs in iron. If, therefore, one 
of the clay cylinders fhall have been ex- 
pofed to a greater heat, it will be contracted, 
and fink lower between the converging 
fides; and, the fides being graduated, the de- 
gree at which it ftops will be the meafure of 
its contraction, and confequently of the de- 
eree of heat it has undergone; the cylinders, 
as the | inventor has obferved, reprefenting 
the mercury, and the converging fides the 


| {cale of the thermometer. - 


To afcertain, therefore, the degree of heat 
in the glafs furnace neceffary for the fufion 
of thefe volcanic productions, and the rocks 
VOL, | b whence 


{xx J 
whence they derive their origin; I made ufe 
of this pyrometer in the following manner. 
_ JT placed in the furnace, near the fubftances 
I intended to fufe, one or more of the clay 
cylinders abovementioned, in a cafe of the 
fame clay, and let them remain there the 
whole time neceffary for the fufion of thofe 
fubBances. I theri meafured their contrac- 
tion by the gage; and found that the heat 
of the glafs furnace was 8 77 degrees of this 
pyrometer ; a heat, according to the obfer- 
vation of the inventor, but 23 degrees lefs 
than that of welding iron, which latter heat 
correfponds to 12777° of Fahrenheit’s ther- 
mometer*. In fa&, filings of iron (in 
which the furface of the metal is greatly 
enlarged) -being continued four-and-twenty 
hours in the glafs furnaces of Pavia, of which 
I always made ufe in thefe experiments, 
cong! lutinated into a folid though friable 


# Journal de Rozier, tom. xxx. 


body, 


( xt ) 
body, and fhewed an evident beginning 
fufion. Whence I conclude that a greater 
heat is ufually kept up in thiefe furnaces than 
is neceflary for the fufion of glafs. 


‘Though the blowing pipe did not in 
general greatly conduce to the fuccefs of my 
experiments, I fometimes found it ufeful. 
In fome cafes I likewife had recourfe to the 
affiftance of fire excited by oxygenous gas 


(dephlogifticated air). 


There is fcatcely any natural produa, 
.volcanic or not volcanic, of which I have 
treated in this work, that I did not try in the 
fire, in one or other of the manners I have 
defcribed, and frequently more than once. 
Thefe experiments in the dry way I often 
accompanied with others in the humid, with 


refpect to the productions of volcanic fire, 
b 2 The 


( xxiv j 
‘The manner in which I proceeded was as 


follows: 


When the external appearance of thefe 
produ&s perfectly agreed with that of earths 
not voleanic before known, and analyfed by 
able chemifts ; 1 thought I might determine. 
the genus of the volcanic produétion without 
analyzing itin the humid way; and when I 
made experiments on a few pieces, I found I 
was not deceived. But whenthe external ap- 
pearance appeared to menew, and notto agree 
with that of the earths already known, I then 
had recourfe to an examination by the humid . 
method, by which I elucidated the genus, 
and frequently the fpecies, of thefe fubflances, 
Before, therefore, I proceeded to defcribe any 
pieces I had colle&ed, I was certain, or 
thought myfelf fo, that ] had obtained a 
fufficient knowledge of them. And when 

I could 


( mev ) 
1 could not arrive at this knowldge, but re- 
mained uncertain to what genus they apper- 
tained, I have never failed to exprefs myfelf 
doubtfully. In thefe refearches, equally la- 
borious, delicate, and neceflary, I have em- 
ployed much of my time, not without con- 
fiderable expence. In my volcanic travels 
I have been obliged to take upon myfelf the 
parts both of naturalift and chemit. The 
natural hiftory of foffils is fo clofely con- 
nected with modern chemiftry, and the 
rapid and prodigious progrefs of the one fo 
exactly keeps pace with that of the other, 
that we cannot feparate them without great 
injury to both, But as the chemift in his 
laboratory can reafon but imperfectly con- 
cerning the mountains, the component earth 
of which he analyzes ; fo the obfervations of 
the lithological traveller muft always be dev 
fective when not conjoined (at leaft when it 
may be neceflary) with chemical inveftiga- 
| b 3 tions, 


(fsi 3) 
tions. What is true of foflils not volcanic, 
mutt likewife be fo, in a certain degree, and 
with neceflary allowances, of volcanic foffils, 
Here, in fine, neither obfervation alone, nor 
experience alone, are fufficient; but both 
muft join to conduct the inveftigator of na- 


ture, or he cannot be fuccefsful in his re- 


féarches, 


Where my experimental enquiries have 
been fhort, I have incorporated them with 
my narrative; as they are relative to the 
productions I met with in the different 
places I vifited. But more than once I have 
found it convenient to act otherwife; and 
the fubjects treated, appear to me to juftify 
the method I have adopted. 


What is the activity, in general, of vola 
canic fires, has been a queftion long agitated, 
and which is certainly of difficult folution, 
: In 


{ xi. } 
in this difpute, writers have gone into op- 
pofite extremes ; fome afferting that thefe 
- firesare extremely a&ive, and othersthat they 
are very feeble, while all endeavour to fup- 
port their opinions by facts. Having treated. 
oa volcanos fo much at length in this work, 
I could not avoid confidering this queftion. 
I have weighed the arguments on both fides 
without prejudice ; I have made various ex- 
periments; and declared in favour of the 
opinion which appeared to me to have the 
_ ftrongeft fupport from reafon and from fa&s. 


The nature of elaftic gafes by which the 
liquefied matters of volcanos are penetrated 
and agitated, was another fubje& well de- 
ferving attentive confideration. The vacui» 
ties, inflations, and tumors, which fuch mat- 
ters frequently retain in a ftate of congela- 
tion, can only be afcribed to the elafticity of 
thefe gafes while they were in a ftate of li- 

| b4 quidity, 


( xxviii ) 
quidity. Our common fire will reproduce 
in them thefe gafes equally with the volcanic. 
In fa&, many lavas, pumices, glaffes, en- 
amels, and fcoria, though by pulverization 
they may be deprived of thefe vacuities, 
which are more or lefs large, and ufually or- 
bicular, recover them by refufion in the fur- 
nace; and in many of thefe bodies the 
gafeous bubbles are fo abundant, that by 
their great inflation, while in actual fufion, 
they force them to flow over the edges of 
the crucible. Thefe obfervations led the 
way to enquiries relative to the qualities of 
thefe gafes, by liquefying in chemical fur- 
naces volcanic fubftances reduced to powder, 
and placed in matraffes fitted to a chemical 
mercurial apparatus. By a great number of 
experiments of this kind I difcovered the 
true nature of thefe gafeous fubftances, of 
which our knowledge was before very vague 


and uncertain. 


This 


(‘xa } 
This difcovery naturally lei to the enquiry 
what part the elaftic gafes take in the erup- 
tions of volcanos; and this enquiry to a 


difcuffion of the caufes of thofe eruptions. 


The chemical procefles I employed to 
afcertain the characters of the gafes of vol- 
canic produtions likewife difcovered to me 
anew fa@, which was, that feveral of thefe 
produ@ions contain muriatic acid. This 


difcovery again produced new enquiries*, 


Laftly, I muft not omit the refearches re- 
lative to the origin of prifmatic or bafalti- 
form lavas. It is an opinion almoft univerfal, 


that lavas take this regular figure in the fea, 


* In thefe chemical experiments.I was greatly affifted, 
by the Signors Nocetti, father and fon; the former 
operator in the public fchool of chemiftry in Pavia, and 
the latter repeater in the fame. ‘They are both well 
verfed in chemical fcience, and are entitled to my grate- 


ful acknowledgments, 


by 


(ter) 
by the fudden condenfation and congelation 
they fuffered when they flowed into it in a 
fiuid ftate. I could not have met with ex- 
amples of this kind more proper to enable me 
to form a judgment on the fubje& than thofe 
which prefented themfelves to my view 
while coafting the fhores of Italy, a great 
part of Etna, and the: whole of the Lipari 


iflands. 


Thefe different difcuffions relative to 
the efficacy of fubterraneous conflagra- 
ti6ns, the gafes of velcanic produ@ions, 
the caufes of the eruptions of volcanos, and 
the muriatic acid contained in various of 
their products ; with the enquiries concern- 
ing the origin of bafaltiform lavas—to treat 
them at length, as they required, would 
have too much broken the thread of the nar- 
rative of my travels. Ihave therefore placed 
them in fuch a manner as not to interfere 
| I ne warns 


( sui ) 
with my accounts of the Phlegrean Fields, 
Etna, and the Eolian Ifles, =~ 


In the vélcanized countries in which I 
‘travelled, there are four craters ftill burning, 
Vefuvius, Etna, Stromboli, and Vulcano. 
To all thefe four, from an ardent defire of 
obtaining knowledge, I wifhed to make a 
near approach. - By Vefuvius this with was 
not gratified; but Etna was more conde- 
{cending, though incomparably more for- | 
midable ; and a fimilar good fortune attended 
me at Stromboli and Vulcano. The clear 
and diftin& view I had of thefe three craters 
was equally pleafing and inftructive. The 
crater of Etna I delineated myfelf; the views 
of Vulcano and Stromboli are the work of 
a draught{man I took with me for that pur- 
pofe, and who likewife furnifhed me with 
drawings of fome other volcanic mountains 
defcribed in this work. I fhall only add, 

that 


( taxi ‘3 
that all thefe defigns have been retouched 
and greatly improved by Sig. Francefco 
Lanfranchi, an eminent painter in the Uni» | 


verfity of Pavia. 


The origin of the Lipari iflands, which 
are the productions of fire, was certainly 
the principal motive of my vifiting them ;. 
yet in many other refpects they are cer- 
tainly very interefting. The chara&er, man- 
ners, and cuftoms of the inhabitants; their 
population, agriculture, and commerce, 
are objects well deferving enquiry ; ‘and 
have the greater claim to the attention of an 
Italian, from their being fo little known in 


Italy. 


T have alfo made fome obfervations on. 
the animals in thofe iflands, as, for inftance, 
on a kind of birds, which, with us, are birds 
of paflage, but there {in part at leaft) ftation- 

ary: 


{xxx ) 
ary: I mean fwallows. Some years ago I 
made obfervations on the natural qualities of 
feveral fpecies of fwallows (the Zirundo 
ruftica, urbica, riparia, apus, melba, Linn.) 
‘and to thefe I now add thofe I made in the 
Lipari iflands. 


» "The environs of Meflina, where, after I 
had finifhed my volcanic travels, I remained 
more than a month, afforded me much in- 
ftruétion from the variety of natural objects | 
they prefented. ‘Though four years and a 

half had ‘elapfed fince that unfortunate city 
| had been laid in ruins by earthquakes, the 
melancholy fcene was ftill frefh in every 
one’s memory. A great part of the public. 
and private edifices were ftill in the fame. 
ruinous condition to which they were re- 
duced by that calamitous event. Numbers 
of the inhabitants fill continued to lodge in 
the half deftroyed houfes, and others in huts 


and 


(- sxxiv ) | 
and fheds ; while they all appeared oppreffed 
and overwhelmed with fears from which 
they had not yet. recovered. The im- 
Eieivi made on me by what i faw of the 
effe&s of this calamity were fuch that I could 
not refrain from giving a brief account of 
the melancholy fituation in which I found 
Meffina, and of the deftru&tion occafioned by 
the dreadful earthquake in 1783. 


Scylla and Charybdis, the former diftant 
twelve miles from Meffina, and.the latter 
about a hundred paces, within the famous 
Strait, were two objects to which I firft 
turned my attention. That part of the fea 
being then calm, at leaft as calm as the 
Strait of Meffina can be; I was enabled to 
take a near view of them both, and even to 
pafs over Charybdis in a boat. Ialfo made 
enquiries of the Meflinefe failors, who are 


employed the greater part of the year in 
that 


( xxxv_) 

that Strait, and confequently have an op 
| portunity of forming a juft and precife idea 
of thefe two. celebrated places; and from 
what they told: me, and the obfervations 
1 made myfelf, I am convinced that Cha+ 
rybdis is not a real whirlpool, as has been 
hitherto believed. 


In the Strait of Meffina I found other 
infiructive ui curiofities furnifhed by 
the fifheries for the fword-filh(Xiphias gla= 
dius Lin.), the ravenous fhark (Sgualus cara 


| charias), and for coral (dis nobilis). 


Being at Meffina at the time of the an- 
nual paflage of the {word-fith through the 
Strait, I was prefent at the fithery, which 
appeared to merit fome defcription from, 
the fingular form of the veflels employed in 
it; the method of ftriking and taking the 
fi; and the qualities and periodical mi- 


grations 


( xxxvi ) 
grations of the animal. I have, likewife, 
made fome obfervations on fome fith of the 
genus of the /qualus, particularly the fhark, 
fometimes fo dangerous to fifhermen in that 


fea, 


Coral, for which the Meffinefe mariners 
fith the whole year, by tearing it with nets 
fuitable to the purpofe from the rocks at the 
bottom of their Strait, has been long an. 
ambiguous production, and made to pafs 
through all the three kingdoms of nature; 
fome confidering it as a foffil, others as a 
vegetable; until, at length, it has been 
proved to appertain to the clafs of animals, 
though it has the appearance of a plant; 
and is, therefore, now properly clafled 
among the zoophyta. The excellent ob- 
fervations of Peyflonel and Vitalianio 
-.Donati are well known; nor ought Mar- 
fieli to be denied the praife he merits; 


5 | though 
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though a zealous maintainer that coral is a 
plant. ‘Notwithftanding, however, thefe. 
great diféoveries, much was wanting to a 
complete hiftory of this noble zoophyte, to 
which, I flatter myfelf, I have in fome-{mall 
degree contributed by the obfervations I 
made on it, at the timé of the fifhery, at 


which I was prefent. - 


On this occafion, while the fihermen 
were throwing the net for the coral, l'em- 
ployed myfelf in refearches for marine 
animalcula. I carefully examined every 
piece of a ftalk, leaf, or other fragment of a 
marine plant, or any thing elfe which hung 
to the net, having learned from experience 
that thefe fubftances fometimes contain 
wonders, in the clafs of animated beings ; 
for, as Pliny has wifely remarked: Nature 
48 preatelt in her leaft productions. ‘When 
the fifhermeh, therefore, turned up ‘their 
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nets to free them from the weeds which | 
were mixed with the coral, I put thefe 
weeds into glafs veffels, filled with fea- 
water, to obferve the animals adhering to 
them, and felect thofe which appeared to 
prefent any remarkable novelty. Several of 
thefe were not wanting; of the genera of 
the A/cidie and the E/chare. I likewife 
difcovered fome fmall polypi, in which I 
could diftin@ly fee the circulation of the 
fluids; which has not, to my knowledge, 
been before obferved in thefe minute ani- 
mals, The defcription I have given of 
them is accompanied with the neceflary 


figures. 


The furface, likewife, of the Strait of 
Meflina was equally favourable to my re- 
fearches with the bottom. In other parts 
of the Mediterranean, the Adriatic, the 
Archipelago, and the. Strait of Conftanti- 


nople, 
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nople, I had examined feveral fpeciés of 
thofe mollufca which are commonly called 
meduf. I had admired the fimplicity of 
their. organization, and efpecially that pro- 
perty by which certain fpeciesofthem, of the 
weight of twenty pounds or more, diflolve 
almoft entirely into a liquor; nothing re- 
maining of them but fome thin and dry pel- 
licles; which are only a few grains in weight. 
I had never however met with any of that 
phofphorefcent kind which Loeflingius tells . 
us he faw in the ocean between Spain and 
America. ‘The mention he has thus made 
of them, without adding any further obfer- 
vations, can only ferve to excite the curiofity 
of the reader ; nor do I know that any other 
author has defcribed this rare animal. In 
the Strait of Meffina I had the pleafure to 
find abundance of thefe phofphorefcent mol- 
lufca, and the ftay I made in that city afford- 
ed me an SODO to examine their or- 


ca ganization, 


(12) 
ganization, their motion, and the beautiful 


light they emit in the dark. 


T concluded my refearches relative to the 
natural objects in the vicinity of Meffina, 
by examining the fhore, hills, and moun- 
tains, which on the fide oppofite the fea look 
toward that city. I could difcover no fign 
of volcanization ; but I obferved, firft, im- 
menfe mafles of teftaceous and other animals 
pettified, the fpecies of which were perfe@ly 
diftinguithable. Secondly, granite, which 
‘probably is a continuation of that of Melaz- 
Je. daftant from Meffina thirty miles to the 
Worth 3 and with tefpect to which I en- 
‘deavoured to afeertain’ whether it formed 
ftrata, as fome fuppofe, or only great mafles, 
‘as is the opinion of othets ; as alfo whether 
it contained within it petrified marine bodies, 
as has been conjectured. Thirdly, fand- 
Rione, which, it appears to’ me probable, 


forms, 


f nie) 
forms, in a great meafure, the bottom of the 
Strait of Meflina, extending to the point 
Peloro, and being reproduced by a petri- 
fying principle. We fhall fee that by means 
of this principle, human fkeletons, and other 
extraneous bodies, are fometimes found in- 
cluded in it ; and that, in confequence of the 
fame, at the part near Peloro, where the Strait 
is narroweft, it is probable that Sicily, lofing 
the name of an ifland, will one day be again 


joined to Italy. 


Having made the circuit of the Phlegrean 

F ields, the Eolian Ifles and Etna, the prin- 
cipal objects of my travels, I returned to 
Pavia, going by fea from Naples, without 
the leaft thought of making any new obfer- 
vations. But the lake of Orbitello, cele- 
brated for the immenfe quantities of large 
eels (Murena Anguilla Linn.) it produces, 
became a new incentive to my curiofity ; 
€3 and 
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and a dead calm detaining the veflel in 
which I had taken my paflage feveral days 
at Porto Ercole, a few miles diftant from 
Orbitello ; as I could eafily obtain as many 
eels as I chofe, I examined them with great 
attention to difcover, if poffible, the manner 
in which they propagate their fpecies, fince, 
notwithftanding the numerous experiments 
that have been made both by ancient and 
modern naturalifts to elucidate this queftion, 
it is not yet known with certainty whether 
they are viviparous or oviparous. To the 
‘experiments I now made, when I returned 
into Lombardy, I added many others in the 


following years, made in every feafon, 


With this view, exprefsly, I repaired to 
the lakes of Comacchio, which, with that 
abovementioned, abound more with this fith 
than any in Europe. I here affiduoufly 
{tudied the various qualities of the animal, in 

4 order 
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‘order to illuftrate its hiftory, which is in 


many refpects deficient and obfcure. - 


The laft place at which Ilanded before 
my arrival at Genoa, was the ifland of Elba; 
where I was obliged to remain five days in 
È confequence of another calm. I profited by 
this delay to vifit the ancient and celebrated 
iron mines, where I procured for the Im- 

‘perial Mufeum at Pavia fome noble fpeci- 
| mens of that metal cryftallized, and aug- 
mented the copious collection I carried with 


me with fome fulphures of iron (pyrites). 


I returned to the Univerfity about the end © 
of the year 1788, having employed fix 
months in my travels in the two Sicilies ; 
with which, though they were at my own 
expence, like the greater part of my other 
travels, I am well fatisfied, fince I have been 
able to contribute fomething to that noble. 

C4 ‘.-.’ ..pubble 
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public inftitution the Mufeum at Pavia ; but 
my fatisfaction will be ftill greater, if the 
work I now prefent to the public be ap- 


proved by its readers. 


Thus I employed the fummer and autum- 
nal vacations of that year. Some time be- 
fore, but efpecially in the vacations of 1789 
and 1790, I made refearches among the 
mountains of Modena and Reggio, with re- 
fpect to objects which, as they have a rela- 
tion to volcanos, may have a place in this. 


work. 


The fires of Barigazzo, which burn on the 
Apennines of Modena, have been long 
known. Thefe confift of groups of feeble 
flames colle@ed in a narrow fpace, which 
rife above the earth, are almoft always 
vifible, and, if by chance they become ex- 
tinct, may be rekindled by bringing a {mall 
flame to the fpot where they were. The 


accounts 
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; iti of them, however, are fo few, and fo 
defective, that, at moft, they can only ferve 
to compare the prefent ftate of thefe flames 
with what it once was. The light afforded 
by modern phyfics enables us to affirm, with- 
gut ferthex examination, that the caufe of 
this feeble fire muft be hydrogenous gas 
(or inflammable gas). I made a journey to 
Barigazzo purpofely to afcertain this, and 
found it to be the fact. In that. vicinity 
there are fix other fimilar fires, at prefent 
only known to the Alpine peafants, all ori- 
| ginating from the fame principle. | 
ce 

But in the prefent accurate Mate of our 
knowledge relative to aériform gales, it is 
too little to fay and prove that the caufe of 
thefe various flames is hydrogenous gas. 
The following are the principal enquiries 
which I think it neceflary for me, as a na- 
turalift, to make with refpe to thefe fires, 


and 


( xvi ) 
and fuch objects as may have a relation to 


them. 


Firft, to examine the frudture-and com= 
pofition of thofe mountains; and here I 
{hail incidentally have occafion to fpeak of 
Cimone, not far diftant from Barigazzo, and 


the higheft mountain of our Apennines. 


Secatdly, carefully to remark the quali- 
ties of each of thefe fires, and the phe- 
nomena accompanying them, 

Thirdly, to compare thefe fires nourifhed 
by natural hydrogenous gas, with thofe 
produced by hydrogenous gas procured by 


art. 


| Fourthly, to make a rigorous analyfis of — 
the hydrogenous gas of the fires of Bari- 
gazzo and the other neighbouring places, 
, by 


( xlvit ) 

‘ by means of the chemical mercurial appa- 
yatus; and to carry to thofe Alpine heights 
veffels to contain the different aériform 
fluids, and inftruments neceflary for thefe 
-analyfee, 


Fifthly, to make the fame analyfis of the 
earths from which thefe fires arife. And here 
I muft obferve by the way, that having made 
at Barigazzo an excavation of fome depth 
and fize, in order to obtain the earth pure; 
the fires multiplied fo much, and bécame fo 
powerful, that, after I had left the place, the 
hollow was employed as a furnace for 
lime, and lime-ftone as perfectly burnt in 


it as in furnaces prepared for the purpofe; 


Sixthly, to -examine what may be the 
matters generative of this inexhaullible fup- 
ply of hydrogenous gas; which has been 
fo long continually developed; it being 


certain, 


( xvi ) 
certain; from authentic documents, that 


 thefe fires have burned for a century and a 


half, 


In the hills of Modena and Reggio we 
find certain places which the people of the 
country call Sa//e, and which are a kind of 
volcanos in miniature; having the form ex- 
ternally of the truncated cone, and, inter- 
nally, of the inverted funnel. They fome- 
times throw up into the air earthy matters ; 
which at other times overflow, and, pouring 
down their fides, form {mall currents. After 
the manner of burning mountains, they fre- 
quently open with feveral mouths; and like 
them rage, thunder, and caufe flight earth- 
quakes around them. But in the true vol- 
canos the primary agent is fire; in thefe 
Salle the generative principle is entirely 
different. 


Some 


Some of them have hitherto remained — 
wholly unknown to naturalifts: of others 
authors have written, but have defcribed I 
the phenomena with little accuracy and fre- 
quent exaggeration s not to mention that, at_ 
the time when they wrote, the nature of the. 
agent from which thefe phenomena derive 


their origin was not difcovered. 


Thefe Sa//e have claimed my attention, 
equally with the fires abovementioned ; and | 
I have applied myfelf to ftudy them with 
equal afliduity, and with the fame chemical 
analyfis ; and as they both, after the manner 
of volcanos, undergo changes which appear 
fometimes to have relation to thofe of the 
atmofphere, I have judged it neceflary fre- 
quently to vifit them, and in different fea= 
fons, to obferve the various phenomena, and 
‘with more certainty difcover the fecret 


caufes to which they owe their origin. 


6 The 
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The Travels I now prefent to the public, 
and of which I have here given the fum- 
mary, will be fpeedily followed by another 
work containing an account of my voyages 
to Conftantinople, in the Mediterranean, 
and in the Adriatic. 
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after paonazzo, read, or purple colour. 

fer vitrifa&ions read vitrifications. 

for oxyde of yellow iron read yellow oxyde of irone 
for {malt read enamel. 

dele other. 

for native iron read fpecular iron. 
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for the lava read as the lava. 
for likewife fuffered read likewife had fuffered. 
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CHAP. I, 


A VISIT TO. VESUVIUS DURING THE 
TIME OF AN ERUPTION. 


Little notice taken by the Neapolitans of the 
finaller eruptions of this volcano—Pheno- 
mena obferved by the author on his arrival 
at Naples—His approach near to the 
crater prevented by fbowers of ignited 
flones, and acid.fulphureous fumes—Exea 
traordinary phenomenon relative to thefè 
Joowers—LExplication of that phenomenon 


. — Remarks on the congelation yf a torrent 
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of lava—Obfervations on a fiream of lava 
flowing within a cavern—Projeiled ex- 
periment for meafuring the quantity of heat 
in the flowing lava—Other obfervations on 
the lava iffuing from a fubterraneous ca- 
vity—Remarkable cataratt formed by it im 
its paffage — Length, breadth, and termina- 
tion of this torrent—Phenomena of<this 
eruption of Vefuvius compared with thofe 
of preceding ones—Erroneous opinion of 
fome naturalifis, that the lava is not flusd, 
but of the confifience of pafe—Compofition — 
of this lava—Obfervations on a lava of | 
Vefuvius which flowed in 1785—Proofs 
that the fooerls and felt[pars found in the © 
lava exiffed previoufly in the primordial 


rocks. 


W HEN I arrived at Naples, on the 24th 
of July 1788, though Vefuvius was not in 
\ a flate of inactivity, its conflagration was not 
fufficient to excite the curiofity of the Nea- 
politans; who, from having it continually 
before their eyes, are feldom inclined to vifit 
it, but during its great and detru@ive erup-. 
tions, 


CA 
tions. At that time, during the day, it 
without intermiffion fent forth fmoke, 
which rifing formed a white cloud round 
the fummit, and, being driven by the north- 
eaft wind, extended in a long ftream to the. 
ifland of Capri. By night, fepeated erup- 
tions of fire were vifible, though no fubter- 
raneous explofions were to be heard at 
Naples; and a tract of ground to the fouth 
of the crater allumed a dufky red colour, 
which, by the experienced in volcanic phe- 
nomena, was faid to be preparatory to the . 
flowing of the lava. I fhould immediately . 
have repaired to the place, had not my 
| friends at Naples affured me, from the practi- 
cal knowledge they had of their burning 
mountain, that that eruption, which at my 
arrival was but inconfiderable, would after 
fome time become much more extenfive. 
It was in faa my with to fee Vefuvius, if 
not raging with its moft tremendous fury, 
at leaf in a more than ordinary commotion. 


I, in confequence, returned from Sicily to 
Naples in the beginning of November, when 
Bz a ftream 
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a ftream of lava, iffuing from an aperture 
in the fide of the mountain, covered a con- 
fiderable extent of ground, and began to be 
vifible before day-light, from beyond Capri, 
under the appearance of a ftreak of a reddifh 
colour. On the ath of the fame month, I 
began my journey to the volcano, and pafled 
the night at the Hermitage del Salvatore,’ 
two miles from the fummit of the moun- 
tain. Before I retired to reft, I pafled fe- 
veral hours in making obfervations with the 
greateft attention; nor could the opportunity 
have been more favourable, as there was no 
moon, and the fky was perfe@ly free from 
clouds, 


I had therefore a clear view of the erup- 
tions of the mountain, which had the ap- 
pearance of a red flame, that enlarged as it 
rofe, continued a few feconds, and then dif 
appeared. The ejections fucceeded each 
other at unequal intervals of time ; but no: 
intermiffion continued longer than five mi- 
nutes, 


I rofe 


fig 

I rofe four hours before day, and con- 
tinued my journey towards the burning 
crater, from which, as 1 have before faid, 
flames arofe at intervals, which on a nearer 
approach appeared larger and more vivid; 
and every ejection was followed by a de- 
tonation, more or lefs loud, according to the 
| quantity of burning matter ejected: a cir= 
cumftance I did not notice before, on ac- 
count of the diftance, but which became 
more perceptible to the ear in proportion as 
‘TI approached the mouth of the volcano ; and 
I obferved, when I had arrived within half 
a mile of it, in a direct line, that the ejeCtions 
preceded their accompanying explofions 
only by an inftant, which is agreeable to the 
laws of the propagation of light and found. | 
At this diftance not only flames were vifible 
to the eye, but a fhower of ignited ftones, 
which, in the ftronger ejections, were 
thrown to a prodigious height, and thence 
fell on the declivities of the mountain, emit- 
ting a great quantity of vivid {parks, and 
bounding and rolling till they came within 


a preset diftance of the place where I ftood. 
Dig Thefe 
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Thefé ftones, when I afterwards examined 
them, I found to be only particles of the . 
lava, which had become folid in the air, 
and taken a globofe form. ‘Thefe {howers 
of lava appeared an invincible obftacle to my 
nearer approach to the volcanic furnace. I 
did not, however, lofe all hope, being en- 
couraged by the following obfervation. The 
fhowers of heated ftones, I remarked, did 
not fall vertically, but all inclined a little to. 
the weft. I therefore removed to the eat. 
fide of Vefuvius, where I could approach 
nearer to the burning mouth: but a wind 
fuddenly fpringing up from the weft, com- 
pelled me to remove, with no little regret, 
to a greater diftance, as the {moke from the 
mouth of the crater, which before rofe in a 
perpendicular column, was, now drifted by 
the wind to the fide on which I ftood; fo 
that I foon found myfelf enveloped in a 
cloud of fmoke abounding with fulphureous 
vapours, and was obliged haftily to retire 
down the fide of the mountain. Yet though | 
I was thus difappointed of the pleafure of 
‘approaching nearer to the edge of the crater, 

ae and 


0,0, 

. and obferving the eruptions more nearly and 
accurately, many inftru@live objects were 
not wanting, But before I proceed to any 
remarks on thefe, I muft notice a curious 
and unexpected circumftance. | 


I have already fpoken of the detonations 
which accompanied the fhowers of lava. It 
is now neceflary to add, that thefe did not 
conftantly accompany every eruption. When 
I had taken my ftation in the lower part of 
| the mountain, I found the detonations more 
fenfible, and refembling the noife produced 
by a large mine when it explodes; but fud- 
denly, to my great furprife, they ceafed, 
though the ejections of fiery matter con- 
tinued both frequent and copious. I 
counted eighteen eruptions which were 
not accompanied by the fmalleft noife. The 
nineteenth, though not larger than the 
former, was followed by its detonation, as 
were eleven more, though others which fuc- 
ceeded were filent. ‘This irregularity I ob- 
ferved fo repeatedly, that the detonations 
_ appeared to me rather accidental than ne- 
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teflarily conne@ted with the explofions. 
In this opinion [am fupported by the au- 
thority of my ingenious friend, the Abbé 
Fortis, who afterwards told me, at Naples, 
that he had frequently obferved the fame 
inconftancy in the eruptions of Vefuvius. 


‘This peculiar phenomenon, which has 
not, to my knowledge, been remarked by 
any one of the numerous authors who have 
written on Vefuvius, does not appear, at 
firft view, to be eafily explicable from the 
phyfical caufe of the explofions. As it muft 
be allowed that the fire alone is not fufficient 
to produce it, we muft have recourfe to an 
elaftic fluid, which difengages itfelf from the 
lava, impelling at the fame time a part of it 
into the air ; which effe@ can fcarcely hap- 
pen without a detonation. But on more 
mature refleQion it appeared to me moft 
probable that this takes place only within 
certain limits. When the elaftic fluid burfts 
fuddenly againft the lava, it is to be expected 
that it will produce a coniderable report ; but 
when it acts flowly it will occafion little or 

ia a | hone, 


fione, though the eje&ion may be very 
fTtrong. Thus, if the atmofpheric air be 
confined between two pellets of tow in a” 
tube, and one of them be forced fuddenly 
towards the other, the latter will be pro- 
jected to fome diftance, with a confiderable. 
found, but none, or very little, will be heard 
if the pellet be gradually prefled towards 
the other. In like manner, the air cons | 
tained in an air-gun produces fcarcely any 
| report on its difcharge, on account of the 
interpofition of the valve delaying its action 
on the bail. dii 


In what I have faid, however, I do not 
mean to affert that thefe volcanic eruptions 
were entirely unaccompanied with any ex- 
plofive found. It is highly probable they 
were not; but that I could not hear the fee- 
bler detonations on account of the diftance. 


It has been already faid, that the liquid 
Java had opened itfelf a way, not immedi- 
ately from the fummit of the crater, but 
from one fide of the mountain. The fol- 
lowing 
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lowing are the obfervations made on. this 
fubje@. Towards the fouth-eaft, at the dif- 
tance of about half a mile from the crater, 
on a declivity, there arofe fixty or more | 
fmall columns of fmoke, one of which was 
about nine feet in diameter, and came from 
a not very deep cavern. The ground from 
which thefe ftreams of fmoke iffued was 
tinged with yellow, from the muriate of 
ammioniac, and fo hot, that, even at fome 
diftance, I could bear my feet on it only for 
a few feconds. It is fufficiently manifeft 
that the fmoke and the heat proceeded from 
_ the fame caufe; that is to fay, from the fub- 
| terraneous conflagration which communi- 
cated with that part, and caufed the {moke _ 
to burft forth through the fiffures in the 
ground. | I 


At the diftance of a few paces from this 
fpot, the aperture was vifible through which, 
fix months before, the lava difgorged itfelf, 
asl was aflured by my guide; but it no 
longer flowed at the time of my arrival, its i 
current having acquired the hardnefs of 

ftone. 
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ftone. About fifty paces lower, however, 
in the fame direCtion, that is towards the 
fouth, the lava was ftill running within a kind 
of pit, but without rifing above its borders 3. 
and ata place ftill lower, about two miles: 
from the principal crater of Vefuvius, the 
lava ifued from the fubterranean cavern, 
forming in the open air a long current. 
But before I proceed to defcribe the latter, 
it will be proper to notice the highly curi- 
ous phenomena obfervabie in the lava 
moving within the abové-mentioned cavity 
or pit. This pit was of a fhape approach- 
ing to an oval, about twenty-three feet in 
circuit. ‘The fides, or banks, were. nearly 
perpendicular, about four feet and a half in 
height ; and it was excavated in the harden- | 
ed lava of the laft eruption. The burning 
lava moved within this cavern, of which it 
covered the whole bottom, in the direQion 
of from north to fouth. From it arofe a cloud 
of {moke, which, refle&ing the light from the 
red hot lava, produced in the air a red bright- _ 
nefs, that during the night might be feen at 
a confiderable diftance. But as this {moke 
| Was 
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wasftrongly impregnated with acid-fulphure- 
ous vapours, | found it a great obftacle to 
my making any obfervations on the liquid 
lava, when, from the calmnefs of the air, it 
afcended perpendicularly. But, from time to 
time, a flight breeze arofe which carried the 
fiream towards one fide ; and I then removed 
to the oppofite, where I was no longer in- 
commoded in my experiments by the va- 
pour. During thefe favourable intervals, I 
could ftoop down towards the pit, in which 
I obferved the appearances which I here 
faithfully relate. 


As the diftance between the lower ex- 
‘tremities of my body and the lava was only 
‘five feet, the heat it fent forth was very 
wehement, but not abfolutely intolerable, 
though it forced me to remove from it a 
Tittle, from time to time. 


I obferved, then, that the lava flowed, as 
I have before faid, along this cavity, from 
the north to the fouth, and then difappeared 
‘under the excavated hardened lava. Its 
| furface. 
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furface exhibited the rednefs of burning coal, 
but without the fmalleft appearance of flame. 
I know nothing to which it can be more 
properly compared than melted brafs in a 
furnace. This fuperficies was in fome places 
covered with a white froth ; and from time 
to time bubbles arofe in it, which burft a 
moment after with a fenfible noife. Some- 
times, likewife, the lava rofe in {mall jets or 
fpouts, which, in an inftant after, fubfided,and 
the furface again became fmooth and even. 


The nearnefs of my approach to this 
melted matter, which I obferved, firft, dur- 
ing the darknefs of the night, and afterwards 
by the light of day, removed every fhade 
of doubt or uncertainty refpe@ing the re- 
marks I made. It likewife furnifhed me 

with an opportunity to make fome experi- 
ments which I otherwife could not have 
‘made. I was defirous to let fall fome heavy 
body into the flowing lava; but my fituation— 
would only permit me to ufe, for this pur- 
pofe, pieces of lava which lay round the ca- 
yern, as I could find no fubftance of any 

other 
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other kind. When I threw thefe pieces 
into the lava, they occafioned that dull kind 
of found which would have been produced 
by ftriking foft earth or thick mud; and at 
the fame time formed in the lava an inca- 
-vation, in which they were buried about 
one third part of their bulk, and in this 
fituation were carried away by the current. 
The fame happened when I, at other times, 
ufed larger pieces, and threw them forcibly 
into the lava; the only difference ‘was that 
then they funk in deeper. 


From this experiment I afcertained the 
velocity of the lava, as it is certain that muft 
have been the fame with that of the ftone 
carried by it. In about half a minute, the 
pieces of folid lava were carried ten feet and 
a-half. The motion of the current was 
therefore very flow; which was not fur- 
prifing, as the decliyity was very little. We 
fhall fee prefently, that the pieces of lava 
with which I made my experiment, were 
probably of the fame kind with the lava 
which was flowing; on which account I, 
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at firft, expeCied that they would have funk 
entirely within it, {ince it is well known that 
all bodies which pafs from a fluid to a folid 
ftate become more compact ; but a moment’s 
reflection convinced me that the fa& could 
| happen no otherwife than it did. The pieces 
of lava which I threw into the current were 
full of pores and cavities, which in the liquid 
lava could not have place, or at leaft could 
not be fo numerous: thefe pieces, therefore, _ 
muft be lighter than the liquid lava. Ano- 
ther reafon, which I confider as ftill more - 
decifive, is derived from the tenacious liqui- 
dity of the flowing lava, which mutt pre- 
vent the entire immerfion of the folid lava, 
though the latter fhould be {pecifically hea- 
vier. Thus I have obferved, that a folid 
globe of glafs, though thrown with fome 
force into a liquid mafs of the fame matter, | 
will not remain entirely fubmerged, but 
float with a part above the furface. 


I would willingly have made another ex- 
periment, which I fhould have confidered 


__ as of much greater importance; but I had 


not 
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riot with me the inftruments neceflaty to 
undertake it; becaufe I had not the leaft ex- 
pectation that I fhould have "been able to 
approach fo near to the flowing lava as 
would have given me an opportunity to 
have ufed them, | 


The experiment I mean was to have af- 
certained the degree of abfolute heat of the 
flowing lava, and might have been very con- 
veniently made at this place. As therefore 
circumftances did not permit me to make a 
fecond vifit to Vefuvius, and as thefe cavities 
which receive into them the flowing lava 
are frequently met with in volcanic erup- 
tions, it may not be improper here to detail 
the nature and mode of the experiments I 
would have made, had I been furnifhed with 
the neceflary means, in hope that fome 
fimilar opportunity may induce fome 
one of the few naturalifts of Naples who 
are defirous to enlarge the knowledge we 
have of their volcano, to carry them into 
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Firft, therefore, I would have let fall on 
the lava within that cavity two kinds of | 
fubftances, inflammable and fufible, contriv- 
- ing fome means to keep them fixed in the 
fame place; punctuaily noticing the time 
required for the inflaming of the former 
and the fufion of the latter. I would then 
have expofed the fame fubflances to our 
common fires, until the fame effects had 
been produced, obferving the difference of 
time between the produ&ion of the effe& 
by the volcanic fire and the common. I 
fhould thus, have obtained a term of com- 
parifon of great utility in the enguiry pro- 
pofed. But a method more precife and 
certain would be to make ufe of the pyro- 
meter of Mr. Wedgwood * ; which fhould 
be ufed in the following manner. To af- 
certain the abfolute heat of the fuperficies of 
the lava, one or more of thecylinders of clay 
fhould be let down upon it, enclofed in the 
box of the fame earth adapted to them, 
- faftened to an iron chain that it may not be 
| carried away by the current, and the expe- 


* See the Introduction. 
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riment prevented. This being taken up, after 
having been fuffered to remain there fome 
hours, the fhortening of the cylinders would 
fhew the quantity of abfolute heat they had 
{uffered, and, confequently, that of the lava 
en which they had refted. 


But with this experiment alone I fhould 
not have been entirely fatished. By the 
afliftance of this fame pyrometer, I would 
have endeavoured to difcover the inter- 
nal abfolute heat of the lava, by immer- 
ging within it fome of the cylinders I 
have before mentioned, enclofed in a thick 
hollow globe of iron, faftened to a chain 
of the fame metal. The infufibility of > 
iron in our common furnaces inclines me 
to believe that it would refif the heat of the 
liquid lava; but {mould it not, its melting 
would fupply the place of a pyrometer, and 
fufficiently prove the violence of the heat. . 


_ Tam aware that thefe experiments would 
not afcertain, with precifion, the heat of 
other torrents of lava, which muft neceffa- 
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rily depend on the greater or lefs depth of 
. the ignited matter, its diftance from the prin- 
cipal feat of the conflagration, and the dif- 
ferent qualities of the lava. But they muft 
have been of confiderable importance, and I 
can never fufficiently regret not having had 
it in my power to make them. 


It may, perhaps, be doubted whether the 
globe of iron | have mentioned could be 
made to penetrate through the tenacious 
fuperficies of the lava: but there feems 
little reafon for this doubt, when we confi- 
der that the pieces of porous lava, which 
are far lighter than this metal, penetrated it 
to one third of their bulk. And though it 
fhould not be able to divide that part of the 
fuperficies which, by being in contact with 
the air, has lefs liquidity ; that might be fepa- 
rated by other means, and the globe imme- 
diately plunged into the more fluid part of 
the lava. o 


| [donot deny but that thefe and other fimi- 
Jar experiments are difficult, offenfive, and, 
C2 in 
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in fome degree, even dangerous; but what 


experiment can be undertaken perfedly free 


from inconvenience, and all fear of danger, 
on mountains which vomit forth fire? | 
would certainly advife the philofopher who 
wifhes ‘always to make his obfervations en- 
tirely at his eafe, and without rifk, never to 
vifit volcanoes. 


But it is time to continue my narrative of 
the phenomena I obferved in this eruption 


of Vefuvius. Though the lava iflued at its 


origin from only a narrow aperture, the 
ftream of it became confiderably enlarged as 
it defcended the deciivity of the mountain, 
and formed other fmaller torrents: but at 
about the fpace of a mile from the mouth 
whence it iffued, its fuperficies had acquired 
the folidity of ftone. 1 endeavoured to pafs 
ever this, notwithftanding the difficulty of 
walking on it, as it was entirely compofed 
of {mall disjoined fcoriz, on which the foot 
could not reft with firmnefs, and fo hot that 
I was obliged to change my fhoes, thofe 
J-had-being worn out, and half-burnt. 
Befides 
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 Befides two other pits, fimilar to that I 
have defcribed, and fome burning orifices 
- in which, when I looked into them, I could 
perceive the liquid lava refembling melted 
glafs in a furnace when it burns with 
the utmoft violence, I obferved, likewife, 
the traces: of the courfe which the lava 
_had taken or refumed. Here the channels 
through which it had flowed remained, but. 
empty; there fome refidue of it was to be 
feen ; and others were full of it. ‘One had 
the form of a cylindric tube, and another 
that of a parallelupiped. But the direétion 
of «all thefe channels through which the 
lava had flowed, was towards the fouth. It 
did not require much attention to perceive, 


that under the folid Java on which I walke 


the fluid was ftillrunning ; the low but dif- 
- tinct found it occafioned in its pallage 1 was. 
clearly perceptible to the ear. 


A fufficient illuftration of what I mean 
may be given from what frequently happens, 
in winter, to many flow ftreams, in the 
northern parts of Italy. In thefe, when 
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the winter is fevere, the fuperficies of the 
water at firft adheres to the banks, and after- 
wards congeals in the middle, formingacruft 
of ice which increafes in thicknefs, from 
night to night, while the water, which is 
ftill fluid, if there is fufficient depth, conti- 
nues to run under it; though the thicknefs 
of the ice increafes, till after fome days 
it is fufficiently ftrong to bear men to walk 
on it, or even greater weights. If any 
perfon fhould then go upon it, and apply his 
ear clofe to it, he would hear the found of 
the water running under, as I have feveral 
times experienced in the vicinity of Pavia. 
This found appears to me to be precifely 
the fame with that occafioned by the Vefu- 
vian lava flowing under the folid lava, and 
proceeds doubtlefs from the fame caufe; I 
mean the obftacles the fluids meet with and 
{trike againft in their paflage ; as the caufe 
of congelation is likewife the fame in both, 
that is, the privation or rather the diminution 
of their abfolute heat. SARI 


Purfuing my way to the fouth, along the 
| declivity 
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declivity of the mountain, I arrived at the 
part where the lava ran above the ground. 
Where the ftream was broadeft, it was twen- 
ty-two feet in breadth, and eighteen where 
narroweft. The length of this torrent was 
two miles, or nearly fo. This ftream of. 
lava, when compared with others which 
have flowed from Vefuvius, and extended to 
the diftance of five or fix miles, with a pro- 
portionate breadth, muft certainly fuffer in 
the comparifor ; but confidered in itfelf, and 
efpecially by a perfon unaccuftomed to fuch 
feenes, it cannot but aftonifh and “moft 
powerfully affe& the mind. When I tra- 
velled ‘in Switzerland, the impreflion inade 
upon me by the Glacieres was, I confefs, 
great; to fee, in the midit of fummer, im- 
menfe mountains of ice and fnow, placed on 
enormous’ rocks, and to find myfelf fhake 
with cold, wrapped up in my pelifle on 
their frozen cliffs, while in the plain below 
Nature appeared languid with the extreme | 
heat. Eut much more forcibly was I 
affe&Xed at the fight of this torrent of lava, . 
which refembled a river of fire. It iffued 
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from an aperture excavated in the congeal- 
ed lava, and took. its courfe towards the 
fouth. For thirty or forty paces from its 
fource, it had a red colour, but lefs ardent 
than that of the lava which flowed with- 
in the cavern I have mentioned above. 
Through this whole fpace its furface was 
filled withtumourswhich momentarily arofe 
and difappeared, I was able to approach it to 
within tke diftance of ten fect; but the heat 
I felt was extremely great, and almoit infup- 
portable, when the air, put in motion, crofled 
the lava, and blew upon me. When I 
threw into the torrent pieces of the harden- 
ed lava, they left a very flight hollow trace. 
The found they produced was like that of 
one ftone ftriking againft another ; and they 
fwam following the motion of the ftream. 
The torrent at firft defcended down an in- 
clined plain which made an angle of about 

45 degrees with the horizon, flowing at the 
rate of eighteen feet in a minute; but at 
about the diitance of thirty or forty paces 
from its fource, its fuperficies, cleared from 
the tumours I have before mentioned, fhew- 


ed 
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ed only large flakes of the fubftance of the 
lava, of an extremely dull red, which, 
clafhing together, produced a confufed _ 
found, and were borne along by the current 
under them. 


- Obferving thefe phenomena with atten- 
tion, 1 perceived the caufe of this diverfity 
‘of appearance. ‘The lava, when it iffued 
from the fubterranean caverns, began, from 
the impreflion of the cold air, to lofe its flu- 
idity, fo that it yielded lefs to the ftroke of 
folid bodies. The lofs of this principle, 
hewever, was not fuch as to prevent the 
fuperficies from flowing. But at length it 
diminifhed by the increafing induration; and 
then, the fuperficial part of the lava, bn the 
unequal adhefion of its parts, was feparated 
‘into flakes, which would have remained 
motionlefs had they not been borne away 
by the fubjacent matter, which fill remain- 
ed fluid, on account of its not being ex- 
pofed to the immediate a@Gion of the air, 
în the fame manner as water carries on its 
furface floating flakes of ice. 


Pro- 
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Proceeding further, I perceived that the 
{tream was covered, not only withthefe flakes, 
but with a great quantity of fcorie ; and the 
whole mafs of thefe floating matters was 
carried away by the fluid lava, with une- 
qual velocity, which was {mall where the 
declivity was flight, but confiderable when 
it was great. In one place, for ten or 
twelve feet, the defcent was fo fteep that it 
differed little from a perpendicular. ‘The 
lava muft therefore be expected there to 
form a cataract, ‘This it, in fa&, did, and 
no fight could be more curious. When it 
arrived at the brow of this defcent, it fell 
headlong, forming a large liquid fheet of a 
pale red, which dafhed with a loud noife on 
the ground ‘below, where the torrent conti- 
nued its courfe as before. 


It appeared to me that it might be ex. 
pected that, where the channel was narrow, 
the velocity of the torrent muft be increaf- 
ed, and where it was capacious diminifhed ; 
but I obferved that, in proportion as it re- 
moved from its fource, its progreflive mo- 

ton 


ig 
tion became flower : and the reafon for this is 
extremely obvious; fince the current of 
melted matter being continually expofed to 
the cold air, muft continually lofe fome por- 
tion of its heat, and, confequently, of its 


fluidity. ; i 


At length the lava, after having conti- 
nued its courfe about two miles, along the 
declivity of the mountain, ftopped, and 
formed a kind of fmall lake, but folid, at 
leat on the fuperficies. Here the fiery 
rednefs difappeared ; but about two hundred 
feet higher it was ftill vifible, and more ap- 
parent ftill nearer to its fource. From the. 
whole of this lake, ftrong fulphureous fumes 
arofe, which were likewife to be obferved at 
the fides, where the lava had ceafed to flow, - 
but ftill retained a confiderable degree of 
heat. 


After having written thefe obfervations: 
on the lava ejected by Vefuvius, as it ap- 
peared from its fource to its termination, 
which I made in company with Dr. Comi 

Abruz- 
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Abruzzefe, a young ftudent of great promife 
in medical and phyfical fcience, I had an 
opportunity to read the accounts of former 
eruptions, as they have been given by men 
of great abilities, who had obferved them on 
the fpot, I mean Dr. Serao, Father Della 
Torre, M. Deluc, and Sir William Hamil- 
ton. I perceive that, in the principal facts, 
the phenomena I have obferved agree with 
their obfervations, and that the differences 
are but few. Thus the torrents of lava 
which they have defcribed were accompa- 
nied with great fumes, and covered with 
pieces of lava and fcorie. In like man- 
ner the liquid lava received but {mall im- 
preffions from the ftroke of folid bodies, 
and fometimes none. Serao informs us, 
that the lava of 1737, when flruck on 
the furface with long pointed ftaves, was 
found to be fo hard that it refounded, 
According to the obfervation of Father 
Della Torre, the thick lava of the erup= 
tion of 1754, when raifed with long poles, 
fplit into pieces. M. Deluc fhewed me, 
fome years fince, in his private cabinet 


of 
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of Natural Hiftory, at Geneva, a piece of 
Vefuvian lava, of the eruption of 1758, 
marked with a flight impreflion, which he 
made on it, on the fpot, while it retained 
its foftnefs. If this naturalift fhould ever 
| chance to come to Pavia, I could thew him, 
in return, in the public Imperial Mufeum, 
among the colleGion of volcanic produc- 
tions which I have made, a cylinder of lava, 
18 inches long, and s thick, which, in one 
part, has been bent to an angle, while it was 
half liquid, by the hands of the guide who 
accompanied me when | vifited the eruption 
Ihave above defcribed. In the eruption of 
1766, likewife, though the lava flowed with 
furprifing velocity,we are told, by Sir William 
Hamilton, that it received but a very flight 
impreffion from fome large ftones ‘that he 
threw into it. Father Della Torre has alfo 
remarked another phenomenon which I ob- 
ferved, and have defcribed, relative to the 
effervefcence and tumours of the fluid lava. 


But my meeting with the fubterranean 
 ¢avity in which the lava flowed, was a for- 


~~ 
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tunate and fingular circumftance, which is 
not, that I know of, mentioned by any one 
elfe, becaufe probably it was not feen ; fince 
all the defcriptions of eruptions which we 
have, relate folely to currents of lava running 
over the furface of the ground, expofed to the 
free aétion of the air . from the effeat of which ° 
the lava muft foon cool and harden ; as ap- 
pears from the very flight impreffion made 
by ftones thrown into it, according to all the 
accounts I have cited, and my own obferva- 
tions. But the narrownels of this cavern, and 
in fome meafure its depth, prevented this 
action of the air; whence I was enabled to 
obferve the lava in a ftate in which it cannot 
be feen above the ground, ftill retaining a 
great part of its fluidity, as appeared from its 
from time to time fpouting into the air, and 
from the impreflions made on it by the pieces 
of lava thrown into it. It cannot, there- 
fore, be doubted but it had a much greater 
degree of fluidity when it boiled up in the - 
Vefuvian furnace; as it muft then have 
been penetrated with a greater quantity of 
abfolute heat, by the action of which its 

parts 
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parts muft have been more disjoined and 
feparated, and therefore have poflefied a 
greater degree of fluidity and mobility. 
But I fhall adduce {till ftronger reafons to 
prove the great fluidity of the lava, when it 
foams and boils up in its craters, when I 
come to {peak ofthe volcano of Stromboli. 
I dwell the longer on this fubje@, becaufe I 
know {ome have denied that the lava is ever 
fluid, afferting, that it has only the confift- 
ence of pafte moiftened with a good deal of 
water, and defcends down any declivity in 
confequence of its gravity. | 


To complete the obfervations I have 
made on this eruption, nothing appears to 
remain but to fpeak of the quality of the 
ejected lava.. On this 1 made different ex- 
periments, all of which, fome extrinfic or 
accidental circumftances excepted, furnifhed 
‘the fame refultsi. The bafe of the lava is 
of horn-ftone rock, of a dark-grey colour, 
of moderate hardnefs, dry to the touch, 
where it has been frefh broken fomewhat 
earthy, and’ gives fome fparks with the 

| | ftecl. 


(738.4) 
fteel. This lava put the magnetic needle in 
‘ motion at the diftance of three lines anda 
half, or fomewhat more than a quarter. of 


an inch. 


It is well known to volcanic naturalifts, 
that many of the lavas of Vefuvius con- 
tain colourlefs garnets. In- that of which 
Itreat, they were found very numerous, 
though very fmall. When broken, they ap- 
peared glafly 5 and fometimes a kind of 
fide or face was vifible, though without its 
being poffible to determine the quality of 
the cryftallization, not fo much from their 
{mallnefs as from their being too intimately 
incorporated with their tenacious matrix, 
With the garnets were united a number of 
fhoerls, of the colour and luftre of afphaltum, 
vitreous, cryftallized in faces, the largeft of 
which was nearly five lines.  Thofe which 
were found in the running lava had received 
no injury from the fire; but thofe in the 
globes ejeGed from the crater in that erup- 
tion, were in a ftate of beginning fufion. 


2 The 
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The fire of the furnace chànged this lava 
into a kind of enamel, full of bubbles, of the 
colour of pitch, fhining, which gave fparks . 
with fteel, and adhered ftrongly to the fides 
of the crucible *. The fhoerls melted, but 
the garnets did not; they only became whit- 
‘ith, but without entirely lofing their vitreous 
appearance. 

After having made my obfervations on 
the phenomena exhibited by the ftream of 
lava then running, I proceeded to examine 
the veftiges of others which had flowed 
fome time before; one of which, in Noveme 
ber 1785, had iflued at about one third 
of a mile from its crater, on the fide of 


Tg To avoid tepetitions, I fhall here mention, that, 
when I ufe the word furnace without any other addi: 


tion, I always mean the furnace of a glafs-houfe ; and _ 


that by the term examel, 1 underftand, with the gene- 
rality of our chemifts, a fubftance’ produced by heat; 
refembling glafs, but without its tranfparency. It may 
alfo be proper to add, that, as often as an entire fufion 
of the lava took place in thé crucibleg it adhered 
| Atrongly to the fides. 
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Monte Somma As I do not know that 
any notice has yet been taken of it by others, 
I fhall relate the obfervations I made as I 
pafled over the remains of it, and likewife 
the information given me concerning it by 
my guide, and fome perfons who cultivate. 
the ftudy of Natural Hiftory, who had 
obferved it on the fpot at the time of its 
eruption. 


Although at its fource it was but narrow (as 
generally happens to thefe ftreams of lava), 
it afterwards became eonfiderably ‘enlarged, 
and did not form fmall, disjoined, and rugged 
pieces like the others I have defcribed ; but 
large maffes, many feet in breadth and depth, 
and feparated by numerous fiffures. Its fu- 
perficies prefented an appearance not a little, 
curious. It was rugged and irregular, from 
an immenfe number of {mall cylindric bodies 
refembling twifted cords, and which were 
only the lava, itfelf reduced into ftriated 
and contorted fibres, when near the end. 
of its courfe, and ready to congeal. In its. 
qualities it did not appear to me'to differ — 

from 


I, 
from the other Vefuvian lava I had already 
_éxamined, either in-its bafe or the garnets 
and fhoerls which it contained: : 


The greater part of this lava lies in’a vals 
ley under Mafla, and on one fide of Salvatore. 
Before it arrived there, it muft have fallen 
_ from a high rock, and confequently formed | 
| acataract, which, when feen by night; I was 
told, exhibited a moft wonderful fpe@acle 
to the eyes of beholders. But though its 
fall through the air muft have been very 
confidetable, and it muft in confequencé 
have loft much of its heat; when it reached 
the ground it continued fill fo flow for a° 
confiderable fpace. On the fide of Malfa, I 
| obferved that it had approached within ten 
or twelve feet of fome oaks which grew on 
| the fide of a precipice. Some of them ap- 

peared entirely withered ; others preferved 
their verdure only on that fide of the trunk 
_ and branches which was oppofite to that 
next the lava. In its paffage it did fuch 
ppamege to a fmall church called Madonna 
De della 
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della Vetrana, that it has ever fince remained — 
deferted. The fiery torrent took it in front, 
and broke down the wall, which indeed re- 
quired no great force, as it was built with 
foft ftones of tufa brought from the neigh- 
bouring mountains of Mafla, and much like 
that of Naples. Thence it penetrated into 
the church, and having deftroyed the door 
on the oppofite fide, and beat down a part 
of the wall, continued its courfe, through 
the church, within which it was obferved to 
flow with greater velocity than the reft of 
the furrounding lava, from being confined 
by the walls on the fides. With this lava 
the floor of the edifice ftill continues covered, 
and the contiguous facrifty partly filled ; 
while large pieces of the broken wall, which 
the torrent had carried away, lie at more 
than eighty feet diflance from the church, 
in the middle of the hardened lava— 
Some linden trees are likewife to be feen 
futrounded by the fame, the trunks of which 
are blackened and burnt. The lava, as I. 
was aflured,continued to flow fifteen months; | 

and 


rer? 
‘and when I vifited the place, which was ten 


months after it had ceafed to flow, it was 
fill warm, and emitted thin fumes. 


~On one fide of Vefuvius, about a mile 
. below Salvatore, is a fpacious cavern, which 
widens as we defcend into it, called the 
| Foffa Grande. 1 took this way to return 
to Naples, and gained from it confiderable 
and ufeful information. It is well known 
what doubts have been entertained relative 
to the fhoerls and feltfpars which are ufually 
found, either conjointly or feparately, in the. 
lavas; I mean whether they have been 
formed within them, either while they were 
fluid, or at the time of their congelation ; or 
whether they exifted in the original rock be- 
fore the fire changed it into lava. Bergman 
has ftated the arguments on each fide, but 
has left the controverfy undecided. It is 
true, that, when that chemift wrote on volca- 
nic productions, the opinion was, with good 
. feafon; moft prevalent, which fuppofes that 
the fhoerls and feltfpars exifted originally 

in the primordial rocks. This hypothefis 
bi: hag 
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has received. confiderable fupport from the | 
pieces of rock anciently thrown out of Vefus _ 

vius, which are to be found on the furface 
of the ground; or by fearching and digging 
in the tufaceous matters oi the Foffa Grande. 


But it 1s neceflary to proceed to particus 
lars. One fpecies of thefe rocks is of a mar- 
gaceous nature, the carbonate of lime how- 
ever prevailing. As this did not appear to 
be at all calcined, but unchanged, and fimi- 
lar to fones of the fame kind which are not 
volcanic, it afforded a convincing proof 
that thefe rocks have received no fenfi- 
ble i injary from the fire ; but if we break 
fome of thefe, we thal i Il find in them numbers 
of felt{pars, which, in their cry ftallization, 
and other exterior characters, extremely re~ 
femble many of thofe we meet with i in fome 
lavas of Vefuvius, and other neighbouring 
volcani c places. Still more numerous allo 
are the fhoerls of a fhining black ; fome of 
the fhape of needles, and others x prifms, 
and varying in their fize; fome being fo 
fmall as to be fcarcely vifible, and others of 

the 
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the length of feven lines, or above half an 
inch, and broad in proportion. ‘Thefe 
pieces of rock do not form veins, ftrata, or 
great mafles, but are diftributed in different 
places in fcattered fragments. 


Here likewife we find various pieces of 
granite, not in the leaft injured by the fire ; 
the quartz of which, befides mica, is accom- 
panied by feltfpars and fhoerls, which in no 
refpe@ differ from the volcanic fhoerls and 
felt{pars. 


I might have confiderably extended thefe 
remarks on the fpecies of rock thrown out 
by the Vefuvian fires without receiving in- 
jury or change ; but I think that what I have 
faid will be fufficient to fhew, that, in order 
to account for the prefence of feltfpars and 
fhoerls, in lava, and their various cryftalli- | 
zations, it is not neceflary to fuppofe them 
formed within it, either when it was fluid, 
or at the time of its congélation ; fince we 
meet with fimilar vitreous bodies in the 
fubftances from which it derives its origin. 


da CHAP. 
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Bid oo Bea poggi ue 


THE GROTTO OF POSILIPO—SOLFATARA 
° <THE FISCIARELLI. 


The city of Naples founded on volcanic fub- 
ffances—Different opinions relative to the 
origin of volcanic tufas—Lhofe. of Pofilipa 
appear to have been formed by thick erup- 
tions —Lavas on the road to Solfatara de- 
feribed—Specular iron found in one, of thefe 
— Solfatara is not an tfolated mountain, as 
has been Juppofed by Jome—Sulphures. of 
iron (or Pyrites ) lavas of Solfatara, and the 
Piftirelli—Objervations on the decompofi. Gu 
tion of lava, and the fhoerls and feltfpars 
which are found within it; as alfo on the 
fulphurcouszacid fumes. which inceffantly 
exhale from this volcano—Conjetture that 
Solfatara has artfen out of the fea—Me- 
thod lately employed to extraéi, more abun~ 
dantly than formerly, alum and fal ammo» 
niac from this volcano—Critical difquifition 
relative 


Sg) 
relative to a curious phenomenon in the vi- 
cinity of Solfatara, from which M Ferber 
conjectures that the level of the fea bas, there, 
Junk nine feet. 


D URING my ftay at Naples, I deter- 
mined to vifit the other principal Phlegrean 
fields as well as Vefuvius, and I had the 
good fortune to meet with, and have for a 
companion, the Abbé Breiflak, formerly Pro» 
feflor of Philofophy at Rome, and of Ma- 
thematics in the Nazarene College ; and now 
Director of Solfatara, near Pozzuolo. 


The beautiful city of Naples is entirely 
founded on volcanic fubftances. Among 
thefe the tufa predominates, which has alfo 
| contributed not a little to the materials of 
many buildings, To the north and welt 
it is accumulated in large heaps, and forms 
fpacious hills. A philofophical ftranger, on 
his arrival in this country, when he views 
thefe immenfe maffes of a fubftance which 
muft excite in his mind the idea of fire, 
cannot but feel aftonifhment, and enquire 

| | ? with 
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with a kind of ferious thoughtfulnefs, what 
has been their origin. It is known that on 
this fubje& naturalifts are divided. Some 
conjecture that the volcanic tufa was ge- 
nerated within the fea when it bathed the 
foot of the burning mountains; others fup- 
pofe that the cinders ejected by the fire, 
have, in a long courfe of years, been hard- 
ened into this fpecies of ftone by the filtra- 
tion of rain water; laftly, others incline to 
think that the tufa derives its origin from 
. the flimy and fluid fubftances thrown out 
by the volcanos in fome of their eruptions. 


The diverfity of volcanic tufas has, per- 
haps, been the caufe of thefe different opi- 
nions, each of which may, poffibly, be true 
with refpect to different kinds of tufa. 
Thofe, however, which are found in the vi- 
cinity of Naples are, probably, the produce 
of thick eruptions, as we may conclude from 
the curious difcovery of Sir William Hamil- 
ton, who, in digging up, in the tufa which 
had covered Herculaneum, the head of an 
antique ftatue, obferved that the perfe& im- 

| preffion 
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preffion of the head was vifible in the tufa, 
which cannot be fuppofed to have happened 
but by its having enveloped the ftatue in a | 
liquid or moift ftate. 


To the obfervation of Sir William let me 
be permitted to add one of my own, which 
I made i in the grotto of Pofilipo. It is well 
known that this grotto has been excavated 
within the tufa, and ferves as a public road 
from Naples to Pozzuolo. Thistufa, which 
is of a clear grey, has for its bafe an earth in 
part argillaceous, of a flight hardnefs, which 
contains vitreous flakes, pieces of feltfpars 
and fragments of yellowifh pumice-ftone, 
which by the changes it has undergone has 
become extremely friable, and almoft redu- 
cible to powder. ‘This tufa has been in. 
forme meafure analyfed by the excavation 
made in it by art, which furnifhes a proof 
of the nature of its origin. For if any per- 
fon, in the fummer time, enters the’ grotto 
about the rifing of the fun, fince at other 
times of the day there is not fufficient light; 
| the folar rays, {hining on the entrance which 
Jooks towards Naples, will fufficiently illu- 

minate 
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minate the roof and fides to fhew layers or 
flakes, fimilar to thofe which may be obferved 
on the fteep fides of mountains, or in perpen- 
dicular fe€tions of the earth, in low places, 
where fediments of various kinds of flime 
have been formed by the inundations of 
rivers. It feems, however, impoflible to 
doubt, that this accumulation of tufa, 
through the mid of which the Romans 
opened that long and fpacious grotto; has 
been produced by the thick eruptions which 
have frequently iflued from volcanoes, and 
which, heaping up one upon another, have 
hardened in time into this tufaceous ftone ; 
fince both Vefuvius and Etna furnith fuffi- 
cient examples of fuch eruptions. And 
as in many other tufas in the vicinity I 
have obferved a fimilar conftruQure; I 
cannot fuppofe their origin to have Sa 
different, 


Coming out of this fubterraneous paflage, 
and proceeding towards Solfatara, I obferved, 
on the right hand fide of the road, a ridge of 
Java, nearly parallel with it, which had every 
appearance of having been thrown out of 

the 
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| the voleano when burning, both becaufe it 
was extremely near to it, and had its bigheft 
‘part in that dire@tion. Its thicknefs exceed- 
ed five-and-thirty feet, and it was fituated — 
between two layers of tufa, one above and - 
the other below. It formed a high rock, 
perpendicular to one fide of the road, A 
number of labourers were Lane em- 
ployed in {eparating pieces of this lava, 
with pickaxes, or other inftruments pro- 
per for fuch work. It is compact, heavy, 
fomewhat vitreous, gives {parks with fteel, 
and appeared to me to have for its bafe the 
petrofilex. Incorporated with it are found 
fhoerls and feltfpars. The former are fhin= 


ing, of a dark violet-colour, in fhape re&tan- 


gular needles, vitreous, in length, from the 
fixth of a line to two lines: it befides 
contains a confiderable quantity of others 
~ which have no regular form. But the felt» 
{pars are more confpicuous than the fhoerls ; 
both from their larger fize and greater num-~ 
ber. They are, in general, of a flat rhom- 
boidal form, and confift of an aggregate of 
{mall white lamelle, dully tranfparent, bril- 

liant, 


( 46 } 

liant, marked with longitudinal ftreaks pas 
rallel to each other, clofely adhering toge= 
ther, but eafily feparated by the hammer, 
giving fparks with fteel more readily than 
the lava ; and, in the full light of day, exhi- 
biting that changing colour which ufually 
accompanies this ftone. The largeft are ten 
Hines long and fix broad, and the fmalleft 
exceed one line. The fhoerls are alfo found 
in the lava, in the fame manner, and areifo 
fixed in it,that they occupy nearly the half of 
it. It is impoflible to extricate them entire, 
_ They are diftributed within it without any 
order, and frequently crofs and interfe@ 

each other at right angles. Pa 


In fome fituations of this lava, which are 
more than othersexpofed to theinclemency of 
the air and feafons, the feltfpars are vifible on 
the fuperficies, by a mixture of emerald and 
paonazzo, probably occafioned by the a@ion 
of. the atmofphere, as from the fame caufe 
fome volcanic vitrifaGions acquire externally 
their peculiar colour, 


4 This 


(47) 

«This lava has not equal folidity through- 
out, being in fome places porous, or rather 
cavernous; and, in fome of its varieties, it was 
remarkable, that it abounded with fpecular 
iron. This was found in very thin leaves, 
for the moft part, clofely conneéted together. 
Thefe are extremely friable; and the finger 
being paffed over them, they adhere to it 
like particles of mica. But their {mall fize, 
which, in the largeft, is fcarcely a line, ren- 
ders it neceflary to make ufe of a lens to ex- 
amine them properly; by the aid of which 
we fhall find that they are of very different 
fhapes, have the luftre of burnifhed fteel, 
and that many of them appear to be an ag- 
gregate of fmall thin fcales, clofely united. 


Ti:s iron a&s on. the magnetic needle, at 
the diftance of two lines. Like many other 
irons expofed to the air, it has acquired po- 
larity ; attracting the needle, on one fide, 
and repelling it on the other. 


When we extract thefe thin fcales of 
| iron from the lava, and examine them with 
| the 
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the lens, there frequently appear, inter- 
mingled with them, various fragments of 
microfcopic tranfparent prifms, which I, at 

firft, thought to be fhoerls, or feltfpars ; but 
which, afterwards, I rather conceived to be 
zeolites, as they exhibited the appearance of 
radii diverging from a centre: but their ex- 
treme minutenefs rendered it impoffible ac» 
curately to afcertain their fpecies. 


Proceeding along the road to Solfatara, 
we find, on the left hand, a natural ridge of 

rock, formed of a very light lava, the bafe 

of which is horn-ftone, of the colour of 

~ blue baked brick, of a coarfe earthy grain, ° 
which attaches flightly to the tongue, and 

gives an argillaceous fcent, on wetting it, 

or even merely moiftening it with the 

breath *. | 


* In many lavas, the fcent of clay is perceived, on 
moiftening them with the breath, or by other means : 
whenever, therefore, I may, hereafter, mention the ar- 
gillaceous fcent of lava ; I always underftand it to have 
been fubjected to this humectation, though I omit to 
mention it, to avoid prolixity. 


It 
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It is very probable that this lava has been 
decompofed, and that the decompofition 
has penetrated to the feltfpars with which it 
abounds, as they are become very friable, 
though they in general De retain their na> 
«talia brilliancy. 


Having made thefe curfory obfervations, 
I proceeded to Solfatara: nor did I fatisfy 
myfelf with one vifit only, but repeated it 
fever.l days; being extremely defirous care» 
fully to examine; and gain every informa- 
tion relative to a place fo celebrated. 


From reading the notes of M. Dietrich 
to Ferber’s Travels in Italy; : I had been in- 
duced to imagine that Solfatara was a moun- 
tain ifolated on every fide*; but the truth 
is, it is conne&ed with the other neigh- 
bouring mountains, with which it forms 
an uninterrupted chain of coniderabie ex- 
tent. 


* La Solfatare repréfente encore aujourd’hui une 
montagne aflez élevée et ifolée de tous cOtés.— Lettres 
Sur la Minéralogie, &c. de I Italie, &€. 
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It would be but of little utility for me 
to deferibe, at length, the form, extent, and 
circuit of this Phlegrean field ; the various 
qualities of the hot vapours which exhale 


from it; or the hollow noife which is heard 


on ftriking the ground in various parts of it; 
not thatthefe circumftanceswere not carefully 
examined by me; or that I think them-un- 
worthy of my narrative ; but becaufe it ap- 
pears to me unneceflary to enlarge on them ; 
as they have been already repeatedly . de- 


{cribed by a great number of travellers. It 


will, in my opinion, be more agreeable to 
the naturalift to proceed to a minute exami- 
nation of the principal produ&ions of this 
yet unextinguifhed volcano, as they have hi- 
therto been, for the moft part, either unob- 
ferved, or pafled over in filence. 


In the obfcurity and uncertainty in which 


; 


we find ourfelves, relative to the caufes. 


productive of fubterraneous conflagrations, 


‘the fpontaneous inflammation of fulphures 


of iron (or pyrites) has been confidered 
as one of the moft probable. The well. 
known experiment of Lemery, by which 

| a fimi- 
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a fimilar conflagration is produced by mixing 
filings of iron with powdered fulphur pro» 
| perly moiftened, has given great fupport to 
this opinion. But fulphures of iron, in vole 
canic countries, are lefs frequent than has 
been fuppofed. This has been clearly proved 
by the accurate obfervations of mineralogifts 
who have written on them. And though 
Sir William Hamilton exprefsly affirms 
that both Etna and Vefuvius abound with 
them *, it is now well known that he miftook 
the fhoerls for fulphures of iron (or pyrites), 
from. want of mineralogical knowledge. In 
fact, Signior Dolomicu, in his Catologo Ras 
gionato dé’ Prodotti dell'Etna, mentions only 
one fingle piece of lava as containing fule 
phure of iron: and the Chevalier Gioeni, in 
his Litologia Vefuviana, has never noticed 
any fuch produ@ion. In Volcano and 
‘ Stromboli, two iflands which are in a ftate 
of actual conflagration, I could trace no vef- 


tiges of fuch fulphures, as will be remarked... 


Br 
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ta the proper place. As the fame kind of 


* Both thefe mountains abound with pyrites. 
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fubftance, therefore, is found diffufed in fe- 
veral parts of Solfatara, I think it well de- 
ferves that we fhould carefully confider it, 
and the bodies with which it is found united. 


I. The ftones which I here undertake to 
defcribe are principally found in the interior 
fides of Solfatara. The firft I fhall mention 
exhibits, both externally and internally, a 
number of fhining particles, which, when 
examined by the lens, appear to be {mall 
aggregates of fulphure of iron, fome cryf- 
tallized in cubes, others in globes, and others 
in irregular figures. When the flame of 
the blow-pipe is applied to them, they 
begin to lofe their yellow colour, which, 
quickly, in confequence of their deftru&ion, 
entirely difappears ; when an odour flightly 
fulphureous is emitted, 


This fubftance is a lava, the bafe of which 
is horn-ftone; in part decompofed, light, 
friable, granulous, and of a cinereous colour. 


II. The {mall fulphures of iron in this fe- 
cond 
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cond lava are lefs numerous, but in their 

qualities very analogous to that already 
defcribed ; except that they are lefs decom- 
pofed, and lefs friable. 


INI. The appearances exhibited by this 
lava are two. The external part is ex- 
tremely white; and fo decompofed, that 
the flighteft blow reduces it to powder; we 
likewife find in it fome of the external cha- 
racters of ordinary clay. It tenacioufly ad- 
heres to the infide of the lip ; is foft to the 
touch, and becomes ftill more fo when 
flightly moiftened. It abforbs water greedi- 
ly, and with a kind of hiffing noife; but is 
not reducible to a lubricious pafte, as clay 
is. But the internal part of this lava, be- 
fides being of a grey colour, is three fourths 
heavier, and in its compactnefs, and its 
erain, approaches to that fpecies of calcare- 
ous earth, called calcareus equabilis, though, 
in fact, it only refembles it in appearance, 
not being reduced to calx by fire, nor dif- 
folved by acids. In this lava, the fulphure 
of iron is not found in cubes, or globes, but 
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in thin lamelle ; and is difperfed through= 
out its whole fubftance, efpecially in cer- 
tain parts, where the colour of the ftone in- 
clines to black, and has a greater confiftency. 
No fign of this mineral appears in the white 
decompounded lava, probably becaufe it was” 
deftroyed gradually, in proportion as the de- 
compofition took place. 


IV. This lava is much heavier than the 
three preceding ; which, no doubt, arifes 
from the greater abundance of fulphure of 
iron that it contains. The fhining particles 
of this mineral are principally to be feen in 
its vacuities (of which, however, it has not 
many), They are polyhedrous, but the 
number of their faces is not conftant. When | 
expofed to the fire it lofes its braffy colour, 
Burns with a thin blue flame, and emits a 
trong fmell of fulphur, The lava which 
contains it, and which is of a livid grey co- 
lour, is, in fome fituations, fo foft that it may 
be feratched with the nail, but in others 
much harder, and fome of it will give {parks 
with fteel. In this lava, the bafe of which 

pui appeared 
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appeared to me to be horn-ftone, we find cryf- 
tallized ‘ feltfpars, but decompofed, though 


lefs fo than the lava in which they are in- 


clofed. 


V. Around the extenfive plain of Solfa-. 
tara, we obferve, in feveral places, a circular 
ridge of fteep rocks, which once formed the 
upper fides of this enormous crater. The 
rain water, defcending this declivity, over 
the decompofed lava, carries down with . 
it the more minute parts to the lower : 
grounds, where. various concretions are | 
produced, efpecially thofe ftalaGites which 
are commonly called oolithes, or pifolithes. 
But of thefe ftalactites we fhall fpeak here- 
| after. Here we fhall only notice, that this 
water, in its defcent, carries down with it 
fmall pieces of decompofed lava, and that, 
in fome places, many of thefe pieces are 
found united, and bound together by a cruft 
of fulphure of iron. It is black where it is. 
expofed to the immediate aQion of the air, 
but, in the fractures of a fhining appearance, 
gBOUES. the colour inclines more to a lead- 
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colour than to yellow. Its ftructure is 
~fealv. The fulphures of iron which have 
before. been mentioned give fire with feel; 
but this does. not, from want of fufficient 
hardnefs.. It abounds with fulphur ; fince, 
being expofed to the flame of the blow- 
pipe, it vifibly melts, and, the activity of 
the fire being increafed, a blue flame arifes, 
which continues till the cruft is confumed, 
nothing remaining but a very {mall quantity 
of a white pulverous earth, which is no 
other than a portion of decompofed lava, 
that had been united with this fulphur. 


With this fulphur, the prefence of which 
is extremely manifeft from its ftrong fmell, 
is alfo united arfenic ; as fufficiently appears 
from the white fumes which arife from the 
ccombuftion of the fulphure of iron, and 
which emit a very fenfible odour of garlic, 


Thefe are the volcanic matters which, at 
Solfatara, abound more or lefs with fulphures 
of iron. But whence is their origin? It is 
well known they are formed by the combi- 

: | ‘nation 
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‘nation of fulphur with iron, With the 
‘former this volcano abounds, whence it ob- 
tained the name of Solfatara; and, as the latter 
‘is almoft always found mixed with volcanic 
productions, which commonly derive from 
it their varying colours, we have thus the 
. two proximate principles of fulphure of iron. 
But is their combination effected by the 
dry, or, as is more probable, by the humid 
way? I find it difficult to conceive how it 
_can take place by the firft method, cn account 
of the fpeedy diffipation of the fulphur fub- 
limed by fire, which muft prevent its unit- 
ing with the iron to form thefe fulphures. 
It appears to me more probable that they 
have been formed by the ation of water, 
which having penetrated the lava, the ful- 
phur, diffolving in the fluid, has combined 
with the iron. But as fuch folutions of 
fulphur in water feldom take place, as Berg- . 
man has obferved, we rarely find fulphures 
of iron, in volcanized countries, notwith- 
ftanding the exiftence of thefe two mine» 
rals. 


But 
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But let us continue the defcription of the 
productions of this celebrated place, the 
greater part of which are decompofed la- 
vas; though this decompofition, notwith- 
ftanding it has been noticed by feveral wri- 
ters, has not, to my knowledge, been ex- 
amined, by any one, with requifite care and 
attention. | 


VI. This lava is coloured on the upper 
part with a covering of oxyde of yellow iron, 
under which is a white decompofed ftra- 
tum, to which correfponds another lower 
one of a cinereous colour, where the lava 
is much lefs changed. Thefe two ftrata 
form a very ftrong contraft. The white 
may be cut with a knife, in fome places 
more eafily and in fome lefs; adheres to the 
tongue, does not give fparks with fteel, feels 
foft to the wet finger pafled over it, has 
confiderable lightnefs, and being ftruck with 
a hammer gives a dull found, like earth mo- 
derately hardened.  Qathe contrary the ci- 
nereous ftratum founds, when ftruck with a 
hammer, like a hard ftone, of which it alfo 

has 
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has the weight ; is rough to the touch, {carce- 
_ ly at all adheres to the tongue, gives fire 
with fteel, and cannot be cut with the 
knife. The white ftratum, in fome places, 
is an inch thick, and in others more, but 
there are likewife places where it is only a 
few lines in thicknefs. The white ftratum, 
in general, changes infenfibly into the cinere= 
ous, but in fome places the feparation is 
fudden and abrupt. 


The feltfpars ne this lava (for of thefe it is 
| full) are prifms; the largeft of which are 
ten lines in length, and the {malleft the fixth 
of a line. In the cinereous ftratum, notwith- 
ftanding a beginning decompofition may be 
perceived, the feltfpars are unimpaired. On” 
the contrary, in the more decompofed ftra- 
tum, I mean the white, their decompolition is 
very apparent; they have all lofttheir tranfpa- 
rency, though many of them ftill retain their 
fplendour. Others have acquired a refem- 
blance to a fulphate ef lime that has re- 
mained fome time in the fire ; to which they’ 
might likewife be compared in foftnefs, had 
they a little lefs confiftenee. Some of them 
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are infixed in that part of the lava, the co- 
lour of which is between the cinereous and 
white, and here we find them lefs changed 
than in the ftratum which is entirely white. 
Others have one part of them in the white,and 
the other in the cinereous ftratum ; in which > 
cafe we find the part fixed in the latter ftratum 
to have fuffered nothing,but thatintheformer . 
confiderably, In fhort, from the infpection 
of this lava, it is manifeft, that, in proportion 
as the nature of it is changed, the feltfpars 
jt contains undergo a change, except when the 
principle producing the alteration is unable 
to affe@& them. Befides thefe felt{pars, we 
find, incorporated with the lava, a number of 
very fmall, and almoft invifible, black fhoerls; 
which are not diftinguifhable where the lava 
is white; lefs, perhaps, becaufe they do not 
exift, than becaufe they have loft their co» 
Jour, in confequence of the decompolition, 


This lava, which is of a margaceous bafe, 
does not liquefy in the furnace, when its 
decompofition is confiderable ; but other 
parts of it, which have been lefs decom» 
pofed, are reduced to a kind of frit. 
| VII. Sol- 
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VII. Solfatara, perhaps, does not afford 
| alava more compaét, hard, heavy, or of 
finer grain than this. Its compofition is 
filiceous, its colour grey, it’ gives {parks 
ftrongly with fteel, and, at the diftance of 
two lines, attracts the magnetic needle. Its 
bafe is of the petrofilex, and it contains 
within it different feltfpars and fhoerls ; but 
‘fome of the latter have been melted by the 
fire, as appears from the bubbles or fpeckles 
occafioned by the liquefaction. This lava 
is covered with a very white cruft, nearly an 
inch thick, produced by the decompofition it 
has undergone. The effects of the furnace 
on this lava, are nearly the fame with thofe 
on the lava N° VI, 


VII. This lava is entirely decompofed. 
On the furface, and for fome depth, it is 
white, and almoft pulverous; but in the 
internal part the white colour changes into 
a reddifh blue, and acquires a degree of 
hardnefs; though not too great to be cut 
with a knife. The feltfpars, in which it 
abounds, have fuffered different degrees of 

| decom- 
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decompofition. Some of them, befides bez 
ing calcined, attach ftrongly to the tongues — 
Others, when viewed with a common lens; 
appear full of filaments ; but when examined 
with a deeper ero thefe filaments ap- 
pear to be no other thai extremely thin, 
ftriated, and very friable lamina. This pros 
suino is infufible in the furnace. 


IX. The ioe in this lattes occupy 
more than one third of its mafs. They are 
in fhape flat prifms, and, except having 
fomewhat lefs hardnefs, retain all the qua- 
lities which characterize the fpecies of ftone 
to which they belong. There are alfo a 
number of fhoerls, which, from their ex- 
treme minutenefs, appear like points, but 
are eafily diftinguifhable, by their black cos - 
lour, from the lava, which is whitifh, and 
has greater confiftence than that of N° VIII. 
It is likewife heavier ; to which the quantity — 
of feltfpars but little changed, which it cons 
tains, undoubtedly contributes, 


X. The fhoerls which habe fo great a 
part 
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| part of the other kinds of lava, are found 
fo ftrongly adherent to them, that we ufu= 
ally can only feparate them in. fragments. 
The prefent lava, in this refpe&, offers an 
exception which may be confidered as re- 
commendatory of it. It has acquired fo 
great a degree of foftnefs by its decompo- 
fition, that the numerous fhoerls it contains 
may be detached from it entire. They ‘are 
hexagonal prifms, truncated perpendicular 
| to their axes, the faces of which are Hlightly | 
firiated lengthwife, and their colour is a 
yellowifh black. 


In this lava, the bafe of which appeared 
to me of horn-ftone, another more re= 
markable peculiarity prefents itfelf. On 
breaking. it, the fractures difcover a number | 
of fmall caverns, jewelled, if I may em- 
ploy the term, with a multitude of ex- 
tremely minute fhoerls, of different colours, 
fome green, fome yellow, others of a dark 
chefnut, but all fimilar, being hexagonal’ 
- prifms, with rhomboidal faces, and each ter- 
| minating in a dihedrous pyramid. Their 
È angles 
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angles are regular, their faces fhining, and 
in part tranfparent. They fometimes form 
geodes in the body of the lava. To exa= 
mine them a lens is neceflary, and a good 

I magnifier clearly to perceive other fhoerls 
fill more minute. Thefe are infixed in 
the {mall .cavities I before mentioned, and; 
though they are extended to a confiderable 
length in front ‘of the others before de» 
{cribed, are fo minute and numerous, that 
a fingle cavity will contain a hundred 
of them. Every one of both thefe kinds 
of fhoerls has one extremity fixed in the 
Tava, and the other in the air, and all toge- 
ther appear like a wood in miniature. I 
was, at lirft,in doubt whether I fhould conft- 
der them as fhoerls or volcanic glafs, as more 
than one inftance has been known of fuch 
glafs reduced to a capillary minutenefs with- 
in lava. But the latter appeared to me im> 
probable, becaufe, after all the obfervations 
that have hitherto been made, we are not 
yet certain that any volcanic glafs has been 
found cryftallized; for, with refpect to the 
pretended cryftallization of fome glafles in 
Iceland, 
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Iceland, we have not facts which demon- © 
ftrate it incontrovertibly. On the other 
hand, the minute corpufcles I have defcribed, 
if not all, at leaft thofe which from their 
larger fize are more difcernible by the eye, 
have a prifmatic figure, and analogy muft 
induce us to conclude the fame of the reft. 

I incline to believe thefe infinitefimal 
cryftallizations produced, after the cooling 
of the lava, within the cavity in which they 
are found, from extremely fubtle fhoerlace- 
ous fediments, by the filtration of waters 
But we fhall have occafion to {peak of fimi- 
lar adventitious cryftallizations within the 
fubftance of lava, in another part of this 
work, , 

KL’ The Oolites, mentioned in No. V. 
lie in certain fmall channels of Solfatara, 
through which the water runs when it 
rains, ‘They are either round, or fomewhat 
flattened; rather more than half an inch in 
diameter, white as fnow, extremely light, 
_eafily crumbled, and convertible into an al- 
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moft impalpable powder. ‘They adhere 
ftrongly to the tongue, and are compofed 
of a number of thin fcales. The forma- 


tion, therefore, of this volcanic ftalactites 
does not differ from that of the other fpecies. 


It would be fuperfluous to fpeak here: of 
the fulphate of lime, adhering to fome kinds 
of lava, or of the fulphate of iron, and the 
oxyde of red fulphurate arfenic, as thefe 
produ@&ions of Solfatara have already. been 
fufficiently examined and defcribed by others, © 
and I have no particular obfervations con- 
cerning them which merit to be mentioned. 


XII. It is not uncommon to find at Sol- 
fatara pumices of various fpecies; and it is 
more probable that they have been thrown 
out of this volcano than from any of the 
others. We do not find them in great 
mafles, as in other places, but in detached 
pieces and fragments, I fhall only remark 
one particular relative to them, as it appears 
to me that in every other refpe& they per- 
feCily refembie thofe already known. We 
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now know that pumice is only a glafs which 
wants but little of being perfect; and feems 
to require only a degree more of heat to be- 
come fuch. The tranfition from elafs lefs 
perfect to perfe&, may be perceived in fome 
pf thefe pumices in a very evident manner. 
An fome places their texture is fibrous, and 
the fibres are vitreous; but without that 
fmoothnefs, that luftre, and that degree of 
tranfparency, which are infeparable from 
volcanic glaffes.. But, following them with 
the eye, we perceive them confolidate, here 
and there, into mafles of various fizes, which 
refemble a fhining and fmooth varnifh, but 
are in fact perfect glafs, as will fufficiently 
‘ appear, if they be detached from the pumice, 
and examined feparately. Thefe are fuffi- 
ciently hard to give {parks with feel, a pro- 
perty obfervable in every volcanic glafs. 
Having now defcribed the principal pro- 
ductions of the interior part of Solfatara, I 
fhall proceed to make a few obfervations on 
fome which are found in its exterior; in 
_ that part which is next to the Pifciarelli, fo 
| called from the warm bubbling water, which 
F 2 iffues, 
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-iffues, with fome noife, from the bottom of 
alittle hill contiguous to this volcano, and 
which has been long celebrated for its me- 
dicinal virtues. I colle@ed here fpecimens 
of five kinds of lava; but, as in their gene- 
ral qualities they are analogous to thofe al- 
ready defcribed, I fhall only mention them 
in a curfory manner. 


XIII. The firft fpecimen is a fimple or 
homogeneous lava, in which, notwithftand- 
ing the moft careful examination, I could 
not difcover either fhoerls, feltfpars, or any 
extraneous body. In other refpe&s, like 
thofe before mentioned, it is decompofed, 
adheres to the tongue, is friable, but without 
crumbling under the finger; its whitenefs 
extends through its whole mafs, and where- 
ever it is broken has the tafte of fulphate 


of alumine, (or alum). 


XIV. The fecond fpecimen, through 
nearly the half of it, exhibits a fimilar de- 
compolition, and is of a white colour ; but 
the other half, which is of a lead colour, 
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has fuffered little, gives fparks ftrongly with 
-fteel, and moves the magnetic needle at two 
lines diftance. ‘This lava has for its bafe the 
. petrofiles. Both that part of it which is 
flightly decompofed, and the other which is 
more fo, contain rhomboidal feltfpars, of 
which the large are about an inch in length. 
Their alteration is fcarcely vifible where the 
lava is leaft changed; and where it is more 
they exfoliate with fome facility, but retain 
a contiderable degree of their natural hard- 
nefs and fplendour. 


XV. The third fpecimen is a lava of a 
dark grey colour, filiceous where fractured, 
very compact, and which gives fparks with 
feel. It is of a petrofiliceous bafe, and con- 
tains abundance of feltfpars and fhoerls. 
But to-fhew thefe, it is neceffary to divett 
it of a thick, whitith, and half-pulverous 
eruft, produced by its decompofition. In 
this cruft the fhoerls and felt{pars retain fome 
confiftence, but have loft, in a great degree, 
. their luftre, 
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AVI. The fourth fpecimen contains with- 
in it a nucleus of a deep red colour; of the 
hardnefs and appearance of the carbonates 
of lime (calcareous earths), of a fine grain, 
but which is not diflolved or affe@ed by 
acids, nor yields fparks with fteel. It at- 
tracts the magnetic needle at the diftance of 
one line, It contains a number of fiffures, 
through which has penetrated, together with 
water, a quartzous matter, which has con- 
folidated into a femi-tranfparent, and fome- 
what rough, covering. In this lava, which 
is but little decompofed, are found, dif- 
perfed, a number of {mall mafles of fulphure , 
of inne > | | 


XVII, Small fhoerls, and large cryftallized 
feltfpars, occupy the fubftance of this laft 
lava, which is fomewhat porous, but fuffi- 
ciently hard to give fparks with fteel. It 
is covered with a whitifh-yellow cruft, 
which flakes off with a knife, anda red- 
difh tincture has penetrated to its internal 
part, which is of a blackifh ground, 
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In thefe lavas of Pifciarelli, the decom- 
pofition has, likewife, been much more con- 
fiderable, than in the feltfpars and fhoerls 
which they contain within them. 


I do not pretend to be certain that I have 
enumerated all the fpecies of lava to be 
found at Solfatara: it is poMible there may 
be others unobferved by me. I am per- 
fuaded, however, that I have deferibed the 
principal; and fuch as enable me to deduce 
from their qualities the following conclu- 
fions. 

. I. 

Almoft all the fpecies of lava hitherto de- 
feribed, are more or lefs decompofed, and 
this decompolition is ufually accompanied 
with a proportionable degree of whitenefs. 

This obfervation has been made by feveral 
authors ; and firft by Sir William Hamilton, 
and M. Ferber, who have endeavoured to 
account for the fa& by a very plaufible rea- 
fon, which is, that the fulphureous-acid va- 

pours, which iflue from Solfatara, and muft 
bug have 


fi) 


have been produced in an infinitely greater 
| quantity, when the conflagration was at its 
height, penetrating the lava by degrees, have 
infenfibly foftened ir, and given it a white 
colour.” And, in fa&, fimilar changes are 
obferved to take place in a piece of black 
lava, expofed for a fufficient time to the 
fumes of burning fulphur. But it does not 
hence follow that this lava will be changed 
into an argillaceous fubftance, as the above- 
mentioned Swedifh philofopher would have 
us believe; fince, from a chemical analyfis, 
it appears that an earth of that kind, coms 
bined with other principles, pre-exifted in 
it, and has only been rendered manifeft by 
the diminution of aggregation produced by 
the before-mentioned vapours. 


It is likewife not ftri&ly true that the 
walls, or inclofing fides, of Solfatara are 
every where white and decompofed, as we 
might infer from the defcription of M, 
Ferber. Thofe which look toward the fouth, 
indeed, are fo, but not thofe which are fitu- 
ated in another direction, and efpecially 

| thofe 
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thofe which front the north, which are of a 
blackifh colour, and little, or not at all, dee 
compofed. The Abbé Breiflak, Dire&or of 
| Solfatara, who accompanied me when I 
made my obfervations, fuggefted a very pro- 
bable reafon for this diverlity of appearance 
in the different fides, obferving that the ful- 
phureous acid is lefs powerful to effe@ the 
decompofition of lava, and requires longer 
time, when the lava has confiderable humi- 
dity ; which humidity muft be much lefs on 
the fouthern fide, where the heat of the fun 
is greateft. In fact, he expofed a piece of 
—folid lava, to a very humid fulphureous ex- 
halation, at Solfatara, during two months, 
without producing in it the leaft decompo- 
fition, : 


IL, 

The obfervations I have made, convince 
me that the alterations here deferibed always 
take place in the upper part of the lava ; and 
that, in proportion as we penetrate down- 
wards into it, they become gradually lefs, 
and, at a certain depth, entirely ceafe. This, 

al 
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at firft view, does not appear to accord with 
the effeét of fulphureous vapours, which, 
rifing from the bottom of Solfatara, and, 
pafling through the lava, might be expected 
to caufe a greater change in the lower parts. 
than the higher, from their having there 
greater heat, and confequently being more 
active. But we muft confider that this may 
indeed be the nature of their a€tion, where 
the lava is fpongy, or at leaft very porous, 
but not where it is compat, and almoft im- 
penetrable to fuch vapours; as is that of 
Solfatara. And, in fa&, we find that the 
fulphureous fumes which arife there, do not 
iflue from the body of the lava, but always 
from fiffures or apertures in it, or the fub- 
jacent tufa. Thefe impediments, therefore, 
prevent them from acting except on the fur- 
face, when, iffuing forth, they are driven 
over it by the wind, and, penetrating the 
lava, in a long courfe of time, produce the 
changes in queftion We.meet with few 
decompofed lavas, within which we do not 
find fragments of fulphur adherent, con- 
denfed there by the acids above mentioned, 

and 
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and which are of the fame kind with that 
‘produced in fuch abundance in Solfatara. 


But what productive caufe fhall we affign 
for thofe fulphureous vapours, the flow de- 
ftroyers of the lava, which continually iffue 
from a number of fiflures in Solfatara, in 
the form of hot white fumes? I can con- 
ceive no principle to which they can with. 
greater probability be afcribed than thofe 
fulphures of iron, (pyrites), which abound 
at the bottom of the volcano, and decom- 
pofing, in confequence of a mixture with 
the fubterraneous waters, flowly inflame, 
and produce thofe hot fulphureous vapours, 
which evidently prove that the fubterraneous 
conflagration is not entirely extinguifhed. 
The noify effervefcence, likewife which, in 
more than one place is heard under the plain 
of Solfatara, feems to give a certain indication 
of the decompofition of thefe fulphures, 


_ The fireams of vapour, which arife from 
Solfatara, according to Father Della Torre *, 


* Storia del Vefuvio,. 
in 
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in the night, appear like flame. No perfon 
can be more competent to afcertain the truth 
of this fa@ than the Abbé Breiflak, who. 
refides near the place, and who, when I 
queftioned him on the fubje&, affured me 
that he had never obferved any fuch appear- 
ance. It is, however, not impoflible, but 
that, at the time he obferved them, they 
might have undergone fome change. 


The vapours which arife from the ground 
of the Pifciarelli are very few, and almoft 
infenfible, though formerly they muft have 
been numerous and ftrong, as may be in- 
ferred from the great decompofition and 
whitenefs of the lavas found there. Ihave 
already mentioned the noife with which 
the fprings that bear this name burft from 
the earth. They refemble a boiling cal 
dron. The reafons afligned for this pheno- 
menon, by different authors, are various, 
but, hitherto, all conjetural. On applying 
the ear to the place where the’ fpring iflues, 
we may perceive that the bubbling noife 
does not proceed from any great depth, but 
from, a fmall diftance from the furface of 

the 
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the earth. Were the ground, here, to be 
dug into, we might, perhaps, be able to dif- 
cover this fecret, the knowledge - of which 
might prove advantageous to volcanic re- 
fearches.. My want of time, and other 
caufes, did not permit me to make the ex- 
periment myfelf, when I was at Naples ; 
but I entertain a hope that what I have faid 
may induce fome of the lovers of natural 
knowledge in that city to engage in this 
undertaking, which I incline to think will 
not be found ufelefs. 


II. 

We have feen that almoft all the lavas of 
Solfatara contain within them fhoerls and. 
feltfpars. But it has been proved that the 
changes occafioned in both the latter, by 
the action of fulphureous acids, are confi- 

° derably lefs than thofe which take place in ~ 
the lavas their matrices; which difference 
muft arife from the nature of thefe two 
ftones, which is lefs liable to extrinfic in- 
juries. We findthem, in fac, firmly re- 
fit the power of the humid elements. To 
the 
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the fouth of Vefuvius, and at a little diftance 
from Salvatore, I have found feveral pieces 
of very ancient lava, porous, and half-con- 
fumed by time, which, however, preferved 
unaltered their black cryftallized fhoerls, 


‘It has been obferved that the houfes of 
Pompeii, long fince overwhelmed by Vefu- 
vius, and now, in part, dug into, and cleared, 
are found to have been built of lava. I 
have afcertained this fa& on the fpot. They 
are of a reddifh colour, very dry to the 
touch, and fome of them will crumble un- 
der the finger, evident proofs of the change 
they have undergone; but no fuch altera- 
tion has taken place in the fhoerls they cone 
tain; they ftill retain the hardnefs and glaffy 
fplendour which is appropriate to that ftone. 


We likewife know that the felt{pars are 
indeftruétible by the air, as appears in the 
porphyries of which they are a part. 


IV. | 
T have already remarked that the lavas of 
Solfatara 


(40) ; 
Solfatara ufually have for their bafis the 
‘petrofilex«and the horn-ftone. I fhall add 
that I have alfo met with the granite in them, 
though not in a large mafs, but in {mall de- 
tached pieces, which induced me to doubt 
whether they. properly belong to this vol- 
cano; and as they likewife appeared to me 
untouched by the fire, I rather inclined to 
believe them adventitious. ‘This granite 
confifts of two fubftances, quartz and fhoerl. 


But another produ&ion muft not be for- 
gotten, which forms large heaps on one fide 
of the internal crater of this volcano. ‘This 
is an afh-coloured tufa, of a middling con- 
fiftence, in ftrata of various thicknefs, with 
the fuperficies. of each ftratum covered with 
a black cruft, in which may be difcovered 
manifeft veftiges of plants. The Abbé 
Breiflak, who firft obferved this tufa, after 
having fhewn it me on the fpot, gave me 
fome of thefe impreffions of plants to exa- 
mine, conjecturing them to be fome fpecies 
of the alga marina, or, fea-weed. While 
I was at Naples, I had not fufficient time to 

| make 
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tnake an accurate examination of them ; but 
this I afterwards made at Pavia, from feveral 
fpecimens of the fame tufa. Some parts 
exhibited only the impreflions of plants, but 
in others I found real leaves. ‘They are 
ftriated, with ftrie running lengthwife, and, 
when touched with the point of a needle, 
eafily break, and appear converted into a 
carbonaceous fubftance, At firft I doubted 
whether they were plants of the alga; but,on 
examining them again, carefully, with a 
lens, and comparing the leaves found in the 
tufa with thofe of the natural alga; I was 
fully convinced they were. 


This obfervation appeared, both to me 
and the Abbé Breiflak, to be of confiderable 
importance ; fince we may conclude from — 
. it, that the part of Solfatara which is formed 
by this tufa, has once made a part of the bot= 
tom of the fea, and been thrown up by the 
action of fubmarine fires. Nor is it impro- 
bable that the reft of it has had the fame 
origin, and that all the fubftances of this 


voleano have iflued from the waters of the 
fea. 
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fea, Such we know to have been the origin 
of many other mountains, either now aétu- 
ally burning, or which have ceafed to burn. 


It is well known that, for a long time; — 
alum and fal-ammoniac have been extracted 
from this half-extinguifhed volcano. The 
method employed for each was as follows. 
In the procefs for the alum, certain fquare 
places were cleared out in the plain of Sol- 
fatara, in which it efflorefced, and the efflo- 
refcences were {wept together, and, from 
_them, by methods well known, the falt was 
colle&ed purified. The fal-ammoniac was 
obtained by placing a number of pieces of 
tile round the apertures from which that 
falt iffued, in thé form of a fubtle vapour, 
upon which the vapour was condenfed. A 
defcription of thefe two methods is to be 
found in almoft all the authors. who have 
written on Solfatara; fome of whom, with 
reafon, cenfure. them as imperfect, and, con- 
fequently, not likely to produce the profit 
which might be obtained. | 
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But we may now hope that both thefe 
manufactures may become objets of im~ 
portance, under the direction of the Abbé 
Breiflak, and the liberal patronage of Baron 
Don Giufeppe Brentano, who has taken this 
celebrated Phlegrean field at a conftant rent. 
The Abbe, proceeding on the principle that 
the quantity of alum procured:from Solfatara 
muft be proportionate to the area of the 
fpace on which it efflorefces, inftead of the | 
narrow fquares, formerly appropriated to. 
this purpofe, and called gardens, has greatly: 
. extended the fpaces allotted; and that the 
, preparation of this falt may not be pre- 
vented, by the rain-water draining into the 
bottom from the fteep fides of the volcano, 
he has furrounded them with fmall ditches, 
with deep wells at intervals, which receive 
the water, and where it is foon abforbed by 
the fpongy earth. In the lower part of 
thefe fides he has likewife opened a num- 
ber of cavities plat proper to Ane 
\ alum. 

The fame principle appears to have 
‘guided 
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guided the Abbé in his attempts to increafe 
the quantity produced of fal-ammoniac, by 
making ufe of long and capacious tubes of 
earth, open at both extremities, and baked 
in the furnace. Thefe receive, at their 
lower ends, the vapours abounding with this 
falt, which attaches itfelf to their inner fides, 
and forms there a cruft, that in time in- 
ereafes to a confiderable thicknefs: I have 
feen, with pleafure, at Naples, the effects of 
thefe two methods; and it is expected they . 
will be ftill more produ&@ive, when fome 
alterations fuggefted by perfons well ac- © 
quainted with this bufinefs have been made. 


Formerly fulphur was extracted from the 
erater of this volcano; but the fmall quan- 
tity of it, and the low price of the commo- 
dity, have caufed this labour to be aban- 
doned, 


| Defcending from Solfatara, a little above 
the level of the fea, and near to Pozzuolo, > 
we meet with the ruins of a temple, fuppofed 
to have been dedicated to Serapis, and in 
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modern times freed from a flimy eruption, 
under which it was buried. . This edifice 
may at once gratify the admirer of ‘the imi= 
tative arts, by its architecture, and the cu- 
riofity of the naturalift. Among the parts 
- which ftill remain entire, are three beautiful - 
columns of that fpecies of white Grecian 
marble, ufually called cipollmo.. ‘They are 
erect, but, at the height of about nine feet 
from the ground, each column begins to ap- 
pear worn; and this wearing extending round 
the column, forms a horizontal band, or 
fillet, which is rough and unequal, about 
two fect in breath, while the remainder of 
the column is fmooth and polifhed. This 
band is in every part bored by the marine 
animalcule called Mytilus Liihophagus by Lin-J 
neus, and in fome of the perforations the | 
fhells are ftillto be found, either entire or 


in fragments. 


But befides this fpecies, which is. well. 
known to Concbiologitts, I have difcovered | 
another, which I had before found, in a 
living ftate, in fome fubaqueous marbles in 

| the 
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‘the lake of Venice, an accurate defcription 
of which I fhall referve for. another work. 
Several of the fhells of this mytilus, which 
is fmaller than the other, are to be found in 
the perforations of this part of the column, 
In fa&, on examining with. attention, be- 
fides the holes made by the two fpecies of 
mytili already mentioned, I found many 
others, extremely {mall ones, which all who 
‘are acquainted with the different fpecies of 
marine animalcula, will know to he the 
work of other lithophagous worms. I muft 
 likewife add that I have found among them 
fome ferpules, and particularly the contortu- 
plicata, and the #riguerra of Linneus. Thefe 
are the marine animalcula which have eaten 
into the three columns near the middle of 
+ the fhaft, producing that circle of inequa- 
ities and roughnefs, except which there is 
| no veftige of thefe animals. 


On the plain of the Temple are found 
feveral other fragments of columns, fome 
of the fame cipollino marble with the former, 
and others of African marble; which frag- 
dea ments 
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ments have likewife bands or fillets of in- 
equalities and roughnefs fimilar to thofe be- 
fore defcribed, above and below which the 
marble is perfe&ly fmooth, and ftill retains 
the polifh it originally received from the 
hand of the artift, 


On the fame plain we fee, fcattered, feve- 
ral columns of granite, which appeared to 
me to be oriental; the component parts of 
which are black mica with large flakes, 
which is very abundant, a large proportion 
_ of felt-fpar, and quartz. But thefe columns 
have not been touched by the corroding 
worms; nor was it to be expe&ed that they 
fhould, as it appears, from a variety of in- 
ftances, that they only attack calcareous | 
ftone. 


M. Ferber, in his letters before cited, 
mentions this appearance in the columns; 
but he only notices the myztilus lihophagus, 

which he calls the pholas or daéiylus. But 
the cavities in which thefe pholades have 
lodged, being nine feet high above the pre» 
fent 
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fent level of the fea, he infers that the fea 
has funk nine feet, fupporting this inference 
4 by the obfervation “ that the pholades al- 
ways refide in rocks level with the furface | 
of the water, and. never are found near the 
bottom.” | 


But this is an aflumption contrary to fad, 
as I fhall eafily prove. The pholades in 
thefe columns, which, according to Linnaeus 
and other fyftematic naturalifts, belong to 
the genus of the mytili, I have wery fre- 
quently found in the Gulf of Spezia at 
Genoa, and in its environs, within the port 
itfelf of that city, in feveral places in the 
dea of Iftria, and other parts of the Adriatic, 
and likewife in the Mediterranean. But in 
all thefe places I have found ‘them in fub- 
aqueous rocks, never, or fcarcely ever, level 
with the furface of the water; and, fre= 
quently, I have procured them to be fithed 
up from the bottom of the fea, at the depth 
of ten or twelve feet, by the means of Jong 
and ftout forceps, which drew up large . 
pieces of the rock, in which they were con- 
G4 tained 
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tained in a living ftate. I have, alfo, in my 
pofleffion, feveral of thefe pholades, or more 
properly fpeaking mytili, infixed within the 
hard fhells of very large oyfters fifhed up 
in my prefence, from the depth of 142 feet. 

But in thefe columns we find not only the 
remains of mytili, but of ferpules and of 
other very {mall lithophagous worms which 
are found in the fea at every depth. As, 
therefore, the fuppofition of Ferber, that the 
‘pholades or mytili always refide at the fur- 
face of the water only, is contrary to fa&, 
his deduction that the level of the fea has 
funk nine feet, fince the time of the corrod- 
ing of thefe columns, muft likewife evident- | 
ly be erroneous, All that we can with cer- 
tainty affirm is, that the circle, or fillet, which 

has been the habitation of thefe marine 
worms, has been covered by the fea fora 
long feries of years; as may be inferred 

from the remains of thefe animals found in — 
the cells they have funk, which fhew that 
they had attained their perfect fize; to com- 
plete which they require nearly half a cen- 
tur 2 as I could prove by inconteftable facts, 


% 


did : 
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did I not fear it would lead me too far from 
| my fuoject. © oe 
It may perhaps be objeéted that it mutt 
appear extraordinary, that thefe columns, 
which are now in an erect pofition, fhould 
have been fo long wafhed by the fea-water 
in that circle only, while the part of the 
fhaft below it remained untouched. Yet 
- might they not, before they were employed 
in the fabric of which they made a part, 
have been buried in the fea in fuch a man- 
ner that this circle alone, which is now rich 
with marine fpoils, might be acceffible to 
the water? But though this hypothefis — 
fhould not appear fatisfaGery, and I have 
no other to offer, 1 {hall content myfelf with 
ftating the fa&s of which I have knowledge, 
without feeling any great folicitude that I 

am not able to explain them, | SICA 
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CH :A TP: dI, 
THE GROTTO DEL CANE. 


 Errors of Ferber relative to this celebrated 
grotto—Lxperiments of the author and 
the Abbé Breiflak, relative to the morti- 
| ferous vapour—Defcription of the grotto 
—Conjecture that the vapour was ancients 
dy more extenfive—lts mean beight--Its 
‘beat greater than that of the atmofphere 
—Conjifts of carbonic-acid gas, mixed with 
atmofpheric air, and azotic gas—This care . 
bonic acid, according to the Abbé Breiflak, 
35 the produce of the carbure of iron con- 
| tained in volcanic fubfiances, and combined 
with oxygene—The mephitic vapour ex- 
hibits no figns of magnetifm or electricity 
—Phenomena which accompanied the burn- 
ing of feveral fubffances placed within the 
vapour—Remarks of the author on the - 
experiments of the Abbé Breiflak, and bis 
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conjectures on the origin of this carbonie 


acid, 
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“Have vifitea Solfatara, and the fur- 
rounding rocks, continuing my journey to 
the weft, I foon arrived at the Grotta del 
Cane. ‘There is no perfon converfant with 
literature who does not know that this name 
has been given to a {mall cavern between 
Naples and Pozzuolo, becaufe if a dog be 
brought into it, and his nofe held to the 
- ground, he foon begins to breathe with dif- 
ficulty, and lofes all fenfe, and even life, if 
he be not fpeedily removed into the open 
and purer air. ‘This grotto, though fo ce- 
lebrated both in ancient and modern times, 
in fa& fhares its fame with feveral other 
places which are endowed with the fame 
deleterious quality; as it is only one of the 
almoît innumerable peftiferous vapours in 
| different parts of the world, efpecially in 
volcanic countries, which are quickly fatal 
both to brute animals and man, though they 
do not offer to the eye the flighteft indica- 
tion of their prefence, They have been 
mentioned 
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gnentioned by a numerous. lift. of- writers, 
whom I might cite, were I difpofed to make 
an unfeafonable parade of my reading. It 
is to. be remarked that the greater part of 
thefe vapours are only temporary, whereas 
that of the Grotta del Cane is perpetual, and 
feems to have produced its deadly effects in 
the time of Pliny. A man ftanding ere& — 
fuffers nothing from it; as the mephitic © 
vapour rifes only to a {mall height from the 
ground: I, therefore, entered it without — 
danger; but, notwithf{tanding the moft ateo 
tentive obfervation I could make, I could 
not perceive the fmalleft vifible exhalation, 


It therefore appeared to me that M. Fere 
ber muft have been miftaken, when he fays, 
“the killing damps rife from the ground, 
* about a palm above the floor, move along 
“it as a white fmoke, and fpread through 
** the door in the open air *.” But, as it 
has already been obferved that the fmoke of 
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* Ferber’s Travels through Italy, p. 146, of: the ae 
difh tranflation. i 


a torch 
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‘a:torch extinguifhed in the vapour. finks 
downwards, affumes a whitifh colour, and | 
goes out at the bottom of the door; it ap- 

pears probable that this eccafioned his mif- 
take, efpecially as he mentions the experi- 
ment of the exsenguithed torch in the fame 
Sana | O a 


As Rade. can I agree with him that ne 
mifchievous effects of this vapour are the 
confequence of the air being deprived of 
its elafticity *; fince it has been demon- 
{trated that they are to be attributed to the 
‘carbonic-acid gas; as was firft proved by his 
learned countryman, M. Adolphus Murray. 
As we know, likewife, that, a candle being 
extinguifhed in this gas, the fumes which 
proceed from it mix more readily with the 
gas than with the atmofpheric air; we per- 
ceive why the fmoke of a torch that ceafes. 
to burn in the Grotta del Cane, finks where 
the. peftiferous. vapour is ftrongett, and, 
pafling along the ground, goes out at the 
lower part of the door. 


# 
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The perfon who is the keeper, ot guide; 
at the grotto, and who fhews to ftrangers the 
experiment of the dog for a gratuity, when 
the animal is panting, and half dead, takes 
him into the open air, and afterwards 
throws him into the neighbouring lake of 
“Agnano; infinuating that this fhort immer 
fion into the water is neceflary completely 
to reftore him. M. Ferber relates this fact, 
and fhews that he believed all that was told 
him concerning it. The truth however is, 
that the plunging the dog into the lake is a 
mere trick, to render the experiment more 
fpecious, and obtain money from the credu« 
lous, as the atmofpheric air alone is Pantene 
to reftore the animal to life. 


The experiments inet by M. Murray, to 
afeertain the nature of this mephitic vapour, 
have difcovered to us what was before un= 
known, and we owe to him every grateful 
acknowledgment. They have not, how- 
ever, explained every thing we could wifh 
to learn relative to this cavern. Whoever 
is verfed in the knowledge of nature, and 
acquainted, in any degree, with the difficult 

I art 
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aft of making experiments, muft be cons 
vinced what a number of thefe might be 
made in: it, which would greatly tend to 
throw new light on phyfiology and phyfics. 
I conceived a ftrong defire to attempt feve- 
ral, and communicated my intention to the 
Abbé Breiflak, who accompanied me to the 
Grotta del Cane. We agreed to divide them 
between us, that I fhould apply myfelf to 
the phyfiological, or thofe which had for 
their object living beings, and he beftow his 
attention on the phyfical. As I was on the 
point of fetting out for Sicily, I refolved to 
| carry this plan into execution on my return 
to Naples. But Mount Etna and the Li- 
. pari ifles detained me a long time; and 
when I returned I had fcarcely time to vifit 
Vefuvius, being obliged to repair almoft im- 
. mediately to Padua, to begin my public lec- 
tures in Natural Hiftory.. My friend, the 
Abbé, however, who refides conftantly near 
Solfatara, in confequence of his fuperintend- 
ance of the works there, proceeded, after my 
departure, to fulfil the tafk I had affigned 
him, and communicated to me the refult of 

| : his 
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his experiments in a letter, which, with his 
confent, Ihere publifh,as | am convinced that 


it will be highly gratifying to my readers. 


Naples, November 20, 1790. 


RESPECTABLE FRIEND, 


WHEN you vifited this city, two years 
ago, to make obfervations on the Phlegrean 
Fields, you did me the honour to propofe to 
| me to affift you in making a regular feries 
of experiments on the celebrated mephitic 
vapour of the Grotta del Cane. You may 
remember that we agreed to divide between 
us the objects to be examined. You pro- 
pofed to inquire-in what manner the exha- 
lation acts on the animal ceconomy, fo as firft 
to fufpend its fun@ions, and at laft totally 
deftroy them, unlefs the means of reftoration 
are fpeedily applied. This problem, though 


confidered by many, has never been invefti- 


gated with that precifion and accuracy which 


‘ it deferves, nor have experiments been fuffi- 
ciently multiplied and diverfified to eftablifh 
a general law. . From you I expected that it 

would 
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would have received new light, accuftomed 


as you are to develop the moft complicated. 


arcana of nature. Inthe experiments to be 
made, you referved to yourfelf the phyfiolo- 
gical, leaving to me the phyfico-chemical. 
Your journey into Sicily, and your hafty re- 
turn to Padua, to exercife the duties of your 
profefforfhip, rendered it impoffible at that 
time for you to execute your part of the 
plan. I have not dared to treat a fubje& 
— referved for you, but I hope that fome other, 
to me fottunate, combination of circum- 
{tances may once more bring you back to Na- 
ples, and afford you an opportunity to pro- 


fecute thefe inquiries, together with others . 


analogous to them. In the mean time, in 
fome excurfions which I have made to the 
. lake Agnano, I have examined, with the ut- 
moft attention, this little grotto; and have. 
made feveral experiments, by the detail of 
which I doubt not but you will be gratified. 
The fubje&, it is true, has been repeatedly 
examined by many naturalifts, both natives 
of Italy and foreigners; but their fuccefs has 
a Vou. I. H | not 
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not been fufficient to preside every new cx- 
periment: 


The mephitic vapour, as you well know, 
occupies the floor of a {mall grotto near the 
lake Agnano, a place highly interefting to 
naturalifts from the phenomena its environs 
prefent, and the hills within which it is in- 
cluded. ‘This grotto is fituated on the fouth- 
caft fide of the lake, at a little diftance from 
ity Its length is about twelve feet, and its 
breadth from four to five. It appears to 
have been originally a fmall excavation, 
made for the purpofe of obtaining puzzolana. 
In the fides of the grotto, among the earthy 
volcanic matters, are found pieces of lava, of 
‘the fame kind with thofe we meet with fcat- 
tered near the lake. I examined fome of 
them, and found them a compa& lava, of a 
deep grey colour, interfperfed with fmall 
hexaedrous prifms of mica. They are of an | 
earthy grain, a micaceous confiftence, and 
have a fenfible effe& on the magnet. Tar- 
ticles of feltfpar are rarely found in them, 

and. 
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and we meet with no fpecimens which cort- 
tain fhoerls. Jam perfuaded that were new 
excavations made in the vicinity of the 
grotto, at a level with its floor, or a little 
lower, the fame mephitic vapour would be 
found, and it would cettainly be curious to 
afcertain the limits of its extent. It would 
likewife be exttemely advantageous for phy= 
fical obfervations; were the grotto fomewhat 
enlarged, and its floor reduced to a level 
horizontal plain; by lowering it two or three 
feet, and furrounding it by a low wall, with 
fteps at the entrance. In its prefent ftate, it 
is extremely inconvenient for experiments, | 
and the inclination of the ground towards 
the door caufes a great part of the vapour, 
from the cffe@ of its fpecific gravity, to 
make its way out clofe to the ground. 
When I confider the narrow limits of this 
place, and. the {mall quantity of the vapour 
which has rendered it fo celebrated, I have 
no doubt but it muft have undergone confi- 
derable changes ; for it does net appear pro- 
bable to me that Pliny meant only the pre- 
fent confined vapour, when (lib. ii. cap. 93)» 
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enumerating many places from which a 


deadly air exhaled, he mentions the terri- 
tory of Pozzuolo. ‘The internal fermenta- 
tions by which it is caufed are certainly’ 


much diminifhed in the vicinity of the lake 


Agnano. ‘The water near its banks is no. 


longer feen to bubble up, from the difen- 
gagement of a gas, as. we learn that it for- 
merly did, from accounts of no very great 


antiquity. I have attentively examined the’ 


borders of the lake, when its waters were at 
the higheft, and after heavy rains, but I 


never could difcover a fingle bubble of air. 


A number of aquatic infects, which fport on 
the furface, may, at firft view, occafion fome 
deception ; but a little obfervation will de- 
te& the error. If we do not fuppofe thofe 


authors who have defcribed the ebullition of 


the water near the banks of the lake Agnano 
to have been deceived, we muft at leaf con- 
fefs that this phenomenon has now ceafed. 


The quantity of the hepatic vapours, which 


rife in the contiguous ftoves, called the ftoves’ ~ 


~ or 
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of St. Germano, muft likewife be greatly 


diminifhed from what it anciently was: for, |. 


adjoining to the prefent ftoves, we {till find 


the SH 
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the remains of a fpacious ancient fabric, 
with tubes of terra cotta inferted in the walls, 
- which, by their dire&ion, fhew for what pur- 
pofe they were intended. It appears cer- 
tain that this was a building in which, by 
the means of pipes properly difpofed, the 
vapours of the place were introduced into 
different rooms, for the ufe of patients, 
who were accommodated there in a much. 
better manner than they are in the modern 
ftoves of St. Germano, which wretched 
places nothing could induce them to endure 
i but the hope of being reftored to health. 
To thefe ruins, however, the vapours no 
longer extend ; fo that, if this edifice ftill re- 
mained, it could not be employed for the 
purpofe for which it was intended. The 
veins of pyrites which have produced the. 
more ancient conflagrations of the Phlegrean 
fields, between Naples and Cuma, and which, 
in fome places, are entirely confumed, ap- 
proach their total extinction. But let us 
proceed to the experiments made, and fre» 
quently repeated, within the grotto, 
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._I. The firft had for its objeét to determine 
the height of the mephitis, at the centre of 
the grotto, that is, at the interfeGion of the. 
line of its greateft length with that of its 
greateft breadth. This height varies accord- 
ing to the different difpofitions and temper- 
atures of the atmofphere, the diverfity of 
winds, and the accidental variations that take 
place in the internal fermentations by which 
the vapour is produced; it may, however, — 
be eftimated, at a mean, at eight Paris inches, 


II. The entrance into the mephitis is ac- 
companied with a flight fenfation of heat, 
in the feet and lower part of the legs. When, 
in the year 1786, I vifited the larger mephi- 
tic vapours of Latera, in the duchy of 
Caftro, I likewife obferved that they pro- 
duced the fenfation of heat in the part of 
the body which was encompaffed by the 
mephitic atmofphere. Yet on taking out of | 
the vapour feveral fubftances which had re- 
mained in it a long time, as ftones, leaves, 
carcafes of animals, &c. I found that thefe 
were of the fame temperature with the at- 

mofpheric 
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mofpheric air ; but as I had broken my ther- 
‘ mometer on the road, and was unable to pro- 
cure another in any of the places through | 
«which I paffed, I could not afcertain the. 
temperature of the mephitis. I felt in my 
body a flight degree of heat, which I could 
not perceive in the fubftances I took out of 
the mephitic vapour ; and endeavouring to 
compare one thing with another, I concluded 
that the temperature of the mephitis was 
the fame with that of the atmofpheric air, 
which I attempted to explain to myfelf on 
the principles laid down by Dr. Crawford. 
But a number of other experiments, made 
in the Grotta del Cane, have convinced me 
that this exhalation has a diftin& degree of 
heat, different from that of the atmofphere. 
In thefe experiments, which I repeated many 
times,the thermometer, fufpended at the aper- 
ture of the grotto, three feet above the fur- 
face of the mephitis, ftood at between 13 
and 14 of Reaumur’s fcale (62 and 64 of 
| Fahrenheit's); and, placing the ball on the 
ground, fo that it was immerfed in the me- 
phitic vapour, the mercury arofe to between 
x H 4 Dee ak 
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zi and 22 of Reaumur(80 and 82 of Fahreny © 
heit.) Nor ought it to excite furprife, that the 
fubftances taken out of the mephitis did not, 
exhibit this diverfity of temperature, both 
becaufe the difference is fmall, and on ac- 
count of the quantity of humidity with 
which they are always loaded, and which 
produces on ‘their furface a continual . eva- 
poration. I frequently repeated this experi- 
ment, making ufe of different thermometers, 
becaufe I knew that the celebrated M. Adol- 
phus Murray, when he made his experi- 
ments in the Grotta del Cane, had not ob- 
ferved the vapour to produce any effe& on 
the mercury in the thermometer. | 


III. I repeated, for my own fatisfaction, 
the ufual experiments, made by many na- 
turalifts, with the tinAure of turnfole, lime- 
water, the cryftallizations of alkalis, the ab- 
forption of water, and the acidulous tafte 
communicated to it, which prove beyond 
all doubt the exiftence of fixed air, or carbo- 
nic acid, in the exhalation of which we treat. 
But is it compofed of fixed air alone? This 
I withed 
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I wifhed to afcertain. When expofed în a 
eudiometer to — gas, an abforption took 
place, to about the 42 of the quantity. In 
a phial filled with this air, and continued 
with the mouth immerfed in water for fif-. 
teen days, the water flowly rofe until it oc- 
cupied 4°.: it may, therefore, be conclud- 
ed that the relative quantities of the differ- 
ent gafes which compofe the mephitic air 
of the Grotta del Cane are as follows: #3 
of vital air, or oxygenous Bas, + of fixed 
air, or carbonic acid, and ~ 4.) of phlogifti- 
cated air, or azotic gas; or perhaps it is a 
mixture of carbonic acid and atmofpheric 
air, with a {mall quantity of azotic gas, more 
than is contained in the atmofpheric air. 


The vicinity of the grotto to the ftoves 
of Agnano, the warm vapours of which 
contain a confiderable quantity of hydroge- 
nous fulphurated gas, induced me to fufpe& 
that fome portion of the latter might be 
found mixed with the gas of the mephitis ; 
but I was not able to difcover in it the {mall- 
eft quantity. I made ufe of the fugar of 
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lead, or acetite of lead, which, as you welîi 

know,is extremely fenfible to the flighteft im- 
preffion of hepatic gas, leaving it immerfed . 
in the mephitis for the fpace of half an hour, — 


It is certainly a curious problem to invelli- 
gate the origin of this fixed air. You are 
acquainted with the different opinions of na- 
turalifts, fome of whom confider it as atmo= 
{pheric air, changed into fixed by the action 
of the electric matter of the lava; while 
others fuppofe it produced by a flow and 
fucceflive decompofition of the calcareous 
earth, effected, either by a fubterraneous fire, 
or by an acid. But the fad is, that, in the 
Grotta del Cane, there is not a fingle vein of 
lava, and that the atmofphere of that vicinity 
exhibits no particular figns of electricity. 
The hypothefis founded on the decompofi- 
tion of the calcareous earth, is, likewife, 
fubje& to great difficulties. Our excel- 
lent common friend, the Commendatory de. 
Dolomieu, in his valuable notes to the differ. 
tations of Bergman on the produ&s of vol. 
canos, is of opinion that the fixed air of vol- 
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canic places is produced by the re-action of 
the fulphur on the calcareous earth, with 
which it forms a liver of earthy fulphur. I 
am rather inclined to believe that the fixed 
air of volcanized countries is not developed 
ready formed from any fubftance, but is the | 
produce of the plumbago. contained in the 
| iron, with which all volcanic fubftances - 
abound, combined with the bafe of vital air 
afforded by the internal decompofitions of 
the pyrites. I am not induced to embrace 
this fyftem by its novelty. The experi- 
ments of Meffieurs Lavoifier, Berthollet, 
Mongez, Landriani, and many other excel» 
lent chemifts, compared with local obferva- 
tions, have proved, beyond a doubt, the ex- 
iftence of plumbago in iron, It is certain 
that all voleanic iubftances abound in iron, 
and the hepatic vapours which rife in the” 
ftoves of St. Germano, in the vicinity of the 
Grotta del Cane, prove the internal decom- 
pofition of the pyrites, which fill takes place 
‘here: a decompofition, which, by giving 
birth to the mephitic acid, furnifhes likewife 
the bafe of vital air. I 

IV. 
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IV. Among the notices which the cele» 
brated Bergman wifhed to receive, relative 
to the Grotta del Cane, he defired a detail 
of the phenomena of magnetifm and ele&ri- 
city. With refpe@& to the former, I have 
obferved no new appearance... The maz- 
netic needle, placed on the ground, and con- 
fequently immerfed in the mephitis, refted 
in the direction of its meridian ; and, at the 
approach of a magnetized bar, exhibited the 
ufual effe&s of attraction and repulfion, ac- 
cording as either pole was prefented. With - 
regard to the latter article, it is not poffible 
to make electrical experiments, within the 
mephitis; not becaufe that kind of air is a 
conduétor of the eleAric fluid, as M. Mur- 
ray imagined, but becaufe the humidity that 
conftantly accompanies it, difperfes the elec- 
tric matter, which not being colle&ted in a 
conductor, cannot be rendered fenfible. J, 
feveral times, attempted to fire inflammable 
gas, in the mephitic vapour, with electric 
fparks, by means of the condu@&or of the 
ele€trophorus; but, notwithftanding my ut- 
moft endeavours to animate the ele@ricity, 
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I never, could obtain a fingle fpark; as the 
ifolator became a conductor, the moment it 
entered into the mephitis, on account of the 
humidity which adhered to its furface. 


V. One of the principal obje&s of the 
refearches of academies and naturalifts, at 
| prefent, is the theory of the combuftion of 
bodies. My firft experiment was directed 
to afcertain whether thofe fpontaneous in- 
flammations which refult from the mixture 
of concentrated acids’ with, ‘effential . oils 
could be obtained. I placed, on the ground, 
in the grotto, a fmall veflel, in fuch a fitu-, 
ation that the mephitis rofe fix inches above 
the edges of the veflel. I made ufe of oil of 
turpeatine, and the vitriolic and nitrous acids, 
and the fame inflammation followed, accom-. 
panied with a lively flame, as would have 
taken place.in the open atmofpheric air. The 
denfefmoke, which always accompanies thefe 
inflammations, attracted by the humidity of 
the mephitis, prefented its undulations to 
the eye, and formed a very pleafing obje&. 
As Thad put a confiderable quantity of acid 
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in the veflel, I repeatedly poured in a little 
of the oil, and the flame appeared in the 
mouth of the veffel fifteen times fucceflively. 

The oxygenous principle, contained in the 

acids, and with which the nitrous acid prin-' 
cipally abounds, undoubtedly contributed to 

the production and duration of this flame, 

though enveloped in an atmofphere inimical 

to inflammation. 


In the diftria of Latera, which I have 
mentioned above, I obferved that, in a 
mephitis of hydrogenous fulphurated gas, 
or hepatic gas, a flow combuftion of phof- 
phorus took place, with the fame re- 
fplendence as in the atmofpheric air. As 
I had not with me a fufficient quantity of 
phofphorus, I could not proceed farther with - 
this experiment, nor vary it as might have 
been neceflary. In the mephitis of Agnano, 
the firft experiment I made was with com- 
mon phofphoric matches, of which I broke 
five, holding them clofe to the ground, and, 
confequently, -immerfed in the mephitis. 
‘They all produced a fhort and tranfient 
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flame, which became extinguifhed the mo» 
ment it was communicated tothe wick of 
a candle. The fecond experiment I made 
was the following. I placed on the ground, 
in the grotto, a long table, in fuch a. man- 
ner that one end of it was without the me- 
_ phitis, while the other, and four fifths of its 
whole length, were immerfed in it. Along > 
this table, I laid a train of gunpowder, be- 
ginning from the end without the mephitis; | 
and, at the other, which was immerfed 
within it, the depth of feven inches, I placed, 
adjoining to the gunpowder; a cylinder of 
phofphorus, eight lines in length. The 
gunpowder without the mephitis being fired, 
the combuftion was foon communicated to 
the other extremity of the train, and to the 
phofphorus, which took fire with decrepi- 
tation, burnt rapidly, with a bright flame, 
flightly coloured with yellow and green, and | 
left on the wood a black mark, as of char- 
coal. The combuftion lafted nearly two 
minutes, till the whole phofphoric matter 
was confumed: 
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I then proceeded to another experiment. 
I placcd fome gunpowder on the ground in 
the grotto; and having lighted a cylinder of 
phofphorus without the mephitis, I im- 
merged it within it, while burning, carried 
it the diftance of ten feet, and threw it on 
the gunpowder, which immediately, took. 
fire. No alteration was perceptible in the 
flame, or manner of burning, of the lighted 
phofphorus, either at the moment of its 
entrance into the mephitis, or during its 
continuance in it. | 


I afterwards lighted another cylinder of 
phofphorus, and conveyed it immediately 
into the mephitis, fupporting it with a fmall 
piece of wood: and this, likewife, burnt 
brifkly, until it was entirely confumed. 


It may, perhaps, be fufpeGed that, in the 
experiments with gunpowder, the oxyge- 
nous gas contained in the nitre co-operated 
to the combuftion of the phofphorus; but: 
it is certain that, independent of the nitre, 
this curious fubftance, though it burnt in | 

mephitic 
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| tnephitic air, prefented the fame appearatices 
as in the atmofpheric air. J am aware that, 
among the experiments of M. Lavoifier, 
_ there is one on the combuftion of phofpho- 
rus produced by means of a burning mirror, 
under a glafs bell, the mouth of which was 
immerfed in mercury. That excellent na- 
turalift obferved that the phofphorus began 
to burn, but that, in a few moments, the air 
of the receiver being no lotiger proper to 
‘riourifh the combuftion, it became extin- 
suifhed, Is it not probable that the ex- 
tin&ion of the phofphorus did not proceed 
from the infeGion of the air, but that the 
vapours of the phofphoric matter remaining 
confined in the receiver, and condenfing 
around the phofphorus, fuffocated its flame ? 
The mephitic gas of the Grotta del Cane is 
certainly unfit for the refpiration of animals, 
and the inflammation of common combufti- 
ble fubftances; but phofphorus, neverthelefs, 
burns in it, and emits, as ufual, luminous 
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1 mul not conclude without noticing the 
produGion of the phofphoric acid from 


the flow combuftion of phofphorus in the 
mephitis. Perhaps this may prefent parti- 


cular modifications, dependent on the carbo- 


nic acid, to which it muft neceflarily unite 


itfelf in this fituation. But I have not yet. 


been able to profecute this experiment, the 
temperature of the place not being fuch as 
is requifite to make ufe of the apparatus 
fuited to the method of M. Sage. I {hall 
therefore defer the inveftigation of this fub- 
je& until the winter, when I purpofe to re- 
fume it, if I can procure free accefs to the 
grotto, for fome little time, by fatisfying the 
avidity of its rapacious guardian. 


I remain, 
With fentiments of the utmoft 
Friendfhip and efteem, 


Your devoted fervant and friend, — 


ScIPIO BREISLAK: | 
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The obfervations and experiments com- 
‘municated in the above letter, undoubtedly, | 
enlarge very confiderably the {phere of our 
knowledge, relative to this-mephitic place; 
and I fincerely congratulate the author on 
the fucceis of his refearches. But the fame 
fincerity induces me to mention an obferva- 
tion which occurred to me while reading his” 
letter, and which, I am convinced, his friend. 
fhip will permit me to make public. The 
method he ufed to obtain the mortiferous 
gas on which he made the experiments here 
related, was, I doubt not, the fame with that 
employed to afcertain the falubrity of the at- 
mofpheric air; that is, by taking a phial filled 
with water, inverting, and plunging it into the 
mephitis, then letting the water gradually out, 
and carefully clofing the phial. Had any other 
method been ufed, I doubt not but it would 
have TAZZA But by this the me- 
phitis could not be obtained pure, fuch as it 
immediately iffues from the floorof the grotto, 
but muft be more or lefs mixed with atmo- 
fpheric air. For the carbonic acid gas being 
aeavier than the atmofpheric air, it muft con- 


‘equently form a ftratum in the lower parts . 
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of the grotto, where it will, in general, re- 
main, though there will be fome mixture of 


the two fluids; efpecially when the door is. | 


opened, and the internal ambient air put in 
motion. Hence the mixture of the three 
vafes, the carbonie acid, the azotic, and the 


oxygenous, obtained by the Abbé Breiflak. ; 


I had, however, fuggefted to him, that the 
. beft method to obtain this emanation pute 
would be to dig a fmali trench in the ground 
of the grotto, and to fill it with water; when 
a number of bubbles would, no doubt, rife 
from the bottom to the furface, which would 


probably only confift of the carbonic acid . 


gas fufpended in the body of the water. 


‘The contents of thefe bubbles might be col- | 


lected by methods well known, and we 
fhould thus procure the genuine mephitis, 
without any mixture of atmofpheric air. 
For greater accuracy in the experiment, _ 


mercury might be placed under the wa- — 
ter; as it feems probable that the tuface- 
ous foil would be fufficiently denfe to re=| 


tain it. 


We have feen the opinion of this learned — 


naturalift, 
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maturalift, relative to the origin of the car-. 
bonic acid in this grotto. It is evident 
that, in this, as in many other queftions of 
a fimilar kind, we can only amufe ourfelves 
with conjecture, and perhaps we may never 
be able to proceed farther than conjecture, 
relative to an operation which nature has 
veiled in profound obfcurity, and with- 
drawn from the obfervation of our fenfes. 
But fince certainty is not attainable, 1 mutt 
ingenuoully declare, that among the differ- 
ent hypothefes that have been framed to ac- 
count for this abftrufe phenomenon, I prefer 
that which fuppofes that the mephitis of the 
Grotta del Cane is feparated, by the means 
of fire, from carbonates of lime (or calcare- 
ous earths), and that, pafling through differ- 
ent volcanic fubftances, it has penetrated to 
‘that place. It is highly probable that the 
volcanos of the Neapolitan territory, and 
alfo thofe of the ecclefiaftical ftate, are 
fuperincumbent on ftrata of fuch carbonates, 
continued and conne@ed with thofe of the 
Apennines. In my way from Lombardy 
to Naples, when [arrived in the neighbour- 
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hood of Loretto, the road began to lead be- 
tween mountains, which continued to Fu- 
ligno, a diftance of nearly feventy miles. 
‘Thefe mountains, almoft all with horizontal 
ftrata, are compofed of thefe carbonates. 
The road from Fuligno to Spoleto and Terni 
prefents a chain of mountains of the fame 
kind, and nearly with the fame ftratifica- 
tions. Thefe mountains extended to within 
a little diftance of Civita Caftellana, where I 
found fufficient teftimonies of extin& vol- 
canos, in the puzzolana and lavas, which I 
met with at every ftep. Some of thefe la- 
vas are of a bafe of fhoerl in the mafs, and — 
others of a horn-ftone bafe : they all refem- | 
ble the Vefuvian with refpe& to the white 
garnets they contain. The volcanic bodies, 7 
and various kinds of tufa and puzzclana, i 
continued to prefent themfelves quite to 
the gates of Rome. From this city, con- 
tinuing my journey to Naples, by the way | 
of Veletri, I continually met with volcanized 7 
matters; but, at Terracina, the mountains a 
next the fea again appeared to be formed of © 
calcareous earth, as did thofe of Sefla. Mi 
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But, whatever may be the chara@er of the 
more elevated parts, the bottoms, through 
which the high road paffes, confift of tufa, 
which exhibits the true figns of volcanifa- 
| tion not only in the pieces of lava, and the 
great number of pumices it contains, but 
from being in a great degree a mixture of 
fmall fragments of lava and fcoria. 


It is to be remarked, and it is worthy of 
attentive confideration, that when we leave 
the road, and afcend the fteep eminences on 
its fides, we frequently find beneath the tufa, 
calcareous ftone, efpecially in places where 
the former has been corroded by rain water. 
The remainder of the Apennines from Sella 
to Naples are formed of the fame calcareous 
. ftone; though, in lower fituations, the vol- 
canic tufa is fcarcely ever interrupted. 


In Chap. VI. I thall fpeak of a volcano 
which I obferved near Caferta, a {mall city 
about fixteen miles from Naples. I fhall 
then thew that the volcanic matters are 
Vai there 
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there every where furrounded by calcareous 
ftone. , 


The Fofla Grande, which defcends late» 
rally from Mount Vefuvius, and which I 
have mentioned in Chap. I. is bordered on 
the fides by two high rocks. That which 
is on the left, the fide towards Naples, owes 
its origin to an aggregate of lava; while 
that on the right is compofed of puimice- 
ftone and tufa; which not being firmly 
connected frequently fall by their own 
weight, efpecially when loofened by rains, 
and, in their fall, bring down with them va- 
rious fubftances, of which fome are calcare- 
ous fpars, mixed with pieces of the common 
calcareous earth, which, as I have already 
mentioned, I met with in my journey to 
Naples. : Thefe fubftances feldom exhibit 
any traces of injury by the fire: their.an- 
gles, likewife, are not blunt or ragged, but 
sharp. It is, however, indubitable that they 
are pieces rent from great maffes of cal- 
eareous ftone, before the vehemence of the 
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< fire had time to change them. Thefe ob- 
fervations I made on my return from Vefu- 
vius to Naples. 


The author of the Campi Phlesrei,fpeaking 
incidentally of the Fofla Grande, gives the 
figure of a piece of calcareous: breccia found 
there; and obferves that fimilar pieces are 
frequently found in the excavations made 
by the rains in the fides of Vefuvius and 
Monte Somma. The Lithologia Gioentana, 
which treats on the produ@ions of this vol- 
cano, mentions fimilar calcareous ftones to. 
have been thrown up from its mouths in 
former times. 


‘The ifland of Capri, near Naples, it is to 
be obferved, is likewife compofed of calcare» 
ous earth. 


From all thefe obfervations, it appears to 
admit of no doubt that the Neapolitan terri- 
tory, which we fee volcanized, refts on cal- 
| careous ftrata. This was likewife the opi- 
nion of Ferber and Sir William Hamilton. 

| if, 


(= 122 *) 


If, then, we fuppofe the fubterraneous 
fire to a& gradually on the calcareous ftone, 
compelling it to diveft itfelf by degrees of 
its acid, while it becomes covered with 
eaithy aggregations eafily permeable to 
this acid, now become gafeous, the gas will 
iflue above it, and form a current mingling 
with the atmofpheric air, This, probably, 
will explain the nature of the emanation in 
the Grotta del Cane. ‘The Abbé Brieflak 
has fhewn that the heat of this emanation is 
greater than that of the atmofphere; which 
affords us reafon to fuppofe that a remainder 
of volcanic fire exifts under the grotto. The 
great humidity of the vapour is, likewife, ex- _ 
tremely favourable to this hypothefis, fince 
we know that calcareous ftone, by the action 
of fire, is not only deprived of its acid, but 
of the water which it contained. It may 
be objected that, on this fuppofition, the 
mephitis muft diminifh; but it fhould be 
confidered that its extent is very confined, 
while the quantity of the fubjacent calca» 
reous matter is immenfe; and it is likewife 
| well 
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well known what a prodigious quantity of 
this acid is combined with fuch ftones. 


_ This hypothefis will likewife explain the 
temporary mephites, which arife only in 
confequence of particular eruptions, as fre- 
quently happens in the environs of Vefu= 
wis. Lhe deleterious exhalations will 
continue till the fubterraneous fires have de- 
compofed the calcareous ftones; but they 
ceafe when the conflagrations are extin- ~ 
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LAKES OF AGNANO AND AVERNO— 
MONTE NUOVO—PROMONTORY AND 
CAVERN OF MISENO—ROCK OF BURNT 
STONES—PROCIDA. 


The lake of Agnano once a fpacions volcanic 
crater—Tenches and frogs found in this 
lake—T he abfurd report that monffrous ani- 
mals areeproduced there, detected by Vallif- 
necri-The lake of Averno prefenis the 
mouth of another ancient volcano—It is 
falfe that birds cannot approach this lake — 
No deleterious exhalation emitted by it— 
Volcanic fubftances of Monte Nuovo—La- 
vas found there of the nature of pumice 
and Jmalt—Soda grows in a little ca- 
vern of its crater —Peculiarity of amphi- 
bious animals obferved here-The cavern 

of Mifeno abounds in fulphate of alu- 3 
mine (alum) and pumice — Well of walter 


full 


Ip 
full of gafeous bubbles, Volcanic crater 
fill difcernible on the promontory of Mifeno 
—Pumices found there, containing felt- 
Sparsi Lava, pumices, and enamels of ihe 
fame nature, found on the Rock of Burnt 
Stones, and at Procida— Great friability of 
this enamel, not common to volcanic enamels, 


and its probable caufe. 


es: the Phlegrean fields are nu» 
merous, I in this work propofe to defcribe or 
at lea to give a fketch of them all; fince, 
though they are all volcanic, the obje&ts they 
prefent are few, and little different Trom each 

other. | 
I believe no one doubts that the cavity 
filled with water, and ufually denominated 
| the lake of Agnano, has been the mouth of a 
volcano. It certainly has internally the re- 
femblance of one, fince it is fhaped like an 
inverted funnel, the ufual figure of volcanic 
craters. It muft have been a very large one, 
fince it is nearly two miles in circuit. Nu- 
merous Locks of ducks fwim on its furface, 
and 
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and its waters contain great quantities of 
tenches and frogs, which were once cele- 
brated for a pretended monftrous formation; 
until the caufe of this abfurd error was de- - 
tected by Vallifneri. It may not, perhaps, 
be uninftructive, fhould I, by way of an 
amufing digreffion, relate the ftory of this 
pleafant miftake to the reader. 


It is well known that frogs, before they ar- 
rive at the perfe& form of their fpecies, have 
that of a kind of worms, ufually called tad- 
poles; the bodies of which are of an orbi- 
cular fhape, and have tails. We know like» 
wife that thefe tadpoles become frogs by de- 
grees, the hinder legs being firft produced, 
and afterwards the fore-legs, while they re- 
tain the tail for a confiderable time. This 
gives them a ftrange appearance, as the tail — 
appears like the lower half of a fith, while 
the round body and legs refemble the frog. 
Hence perfons unacquainted with the pro- 

du@ions of nature have fuppofed them to be 
| monftr ous animals, half fith and half frogs. 
A. credulous Neapolitan brought one of thefe 
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‘monfters which he faid was a native of the 
lake Agnano, to Vallifneri, at Milan, that he 
might viewitandadmire. It did not, however, 
require the knowledge of fo great a naturalift 
immediately to perceive the abfurd error. 
The tadpole, which to him was an obje& of 
laughter, not of admiration, was of an ex- 
traordinary fize, whence he concluded that 
the frogs of the lake Agnano were extremely 
large. They are not, however, larger than 
the common fize, nor did I find the tadpoles 
bigger, though, as it was the end of July, they 
had arrived at their full growth, and many, 
. having caft their tails, had become perfect. 
- frogs. That which was fhewn to Vallifneri 
was, poflibly, brought .from fome other 

country, perhaps America; where the frogs 
| grow to an extremely large fize. | 


The fides and bottom of this lake are of 
_ tufa, interfperfed, in fome places, with frag» 
ments of lava and pumice-ftone ; though 
we do not find, at leaft fo far as the eye 
“can reach, any veins or ftrata of lava: 

whence I infer the eruption to have been 
: entirely, 
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entitely, or in a great degree, thick and 
flimy. | 


«The fame ideas which naturally occur to 
. the obferver at fight of the lake Agnano, will 
be fuggefted; likewife, by that of Averno, as 
there can be no doubt but this likewife was 
the crater of an ancient volcano. Fhe Greeks 
called it Aornus; betaufe no birds were 
found near it, probably on account of fome 
peftilential vapour which then exhaled, and 
deprived them of life. The author of the 
Campi Phlegrei aflerts that it is very rarely 
that any water-fowl are to be feen on thislake, 
and that when they come they remain there 
but a very fhort time. The truth, however, 
is, that, whenever | was there, I faw great 
numbers of teal fwimming on the furface ; 
and the peafants aflured me that the lake 
abounded with water-fowl in the winter. 
Nor do I know any caufe which can, at pres 
. fent, drive them from a place where they 
may find plenty of food; as neither the en- 
virons, nor the lake itfelf, afford any indica» 
tion of noxious exhalations, 


Thefe 
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|. Thefe two places lie to the weft of Naples, 
near Pozzuolo, in the vicinity of which is 
Monte Nuovo, fo called becaufe it was pro- 
duced by fubterranean fires in 1538. It is 
not very high, and, feen from the port of 
‘Pozzuolo, appears to be an obtufe cone; but, 
on reaching the top, we difcover that this 
cone is only the exterior part of a crater, 
the upper edges of which form a circle of 
about one hundred and fifty feet in diameter. 


Like other volcanic craters, the internal 
fides of this grow narrow towards the bot- 
tom, and both that which I call the bottom, 
and the external part of Monte Nuovo, 
confift of a friable tufa, in many places, co- 
vered with plants. The fea bathes the fides 
of this volcano, which, if they are dug into 
a little, as well within the water as with- 
out, are found very warm. The fame 
warmth is likewife perceived at the bottom 
of the crater. From fuch excavations, like- 
wife, arife thin warm vapours. In faét, in 
the internal parts of Monte Nuovo we find 
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all the laft remains of volcanic confla- 
gration. 


In the external fides of the mountain 
many pieces of lava are found, which de- 
ferve notice from their fingular quality. | 
They are a fubftance of a middle character 
between lava and pumice-ftone, on which | 
account I fhall call them pumice-lavas. ‘They. 
have the lightnefs and friability of a compa& i 
pumice-ftone. When broken by the teeth, 
by which a good judgment may be formed 
of fome ftones, they appear real pumice- 
ftone: They are dry and rough to the — 
touch, as is ufual with fuch kinds of volca- — 
nic produ&ions. Their ftru@ure is not 
fibrous, contrary to what we obferve in com- 
mon pumice-ftone, but granulous, and very 
fimilar to that of various kinds of lava, as is 
likewife the internal appearance. This pro- 
duction is of importance, as prefenting a 
middle fubfance between lava and pumice- 
ftone. ‘The bafe of thefe ftones is a horn- 
ftone, mixed with a few feltfpar feales: 


9 a they _ 
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| they fcarcely adhere to the tongue, and emit 
a flight argillaceous odour.. In the furnace 
they produce a compa& enamel, of a dark 
grey colour, tranfparent at the angles, and 
which gives a few fparks with fteel. | 


Towards the internal bottom of the cra- 
ter we find, proje€ting from the tufa, the 
fame kind of lava, penetrated with feltfpars, 
but more compa& and heavy, and inter- 
fperfed with beautiful and fhining veins of 
black se of various thicknefs. Iam in 
doubt whether this fpecies of vitrification 
was the confequence of a greater degree of 
heat to which the lava had been there ex- 
pofed, or whether, from the difference of 
its quality, in thofe places, it had undergone 
a more perfect fufion, and become enamel, 
while in others it had remained in the ftate 
of lava. 


On the fide of this bottom we find; within 
the tufa, a fmall cavity, I know not whether 
perc by nature or art, that abounds with 

K 2 faline 
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faline efflorefcences, which I at firft imagined 
to be muriate of ammoniac (fal ammoniac), 
or fulphate of alumine (alum); but their 
urinous acrid tafte, the green colour which 
they gave to fyrup of violets, and other qua- 
lities that are proper to foda, and which I 
omit for the fake of brevity, leave no doubt 
that they are formed from that falt. Befides 
thefe efflorefcences, the {mall hollows, cor- 


ners, and bottom, of this cavity are more or 
‘Jefs covered with the duft of this foda. 


I cannot take leave of this volcano with- 
out mentioning an obfervation, which has 
fome analogy to what has been before no- 
ticed of lake Agnano, as it relates to the fame 
fpecies of animals. On the tufaceous fides 
of the crater, both internal and external, as 
often as I approached them, I faw a great 
number of frogs leaping about. They were 
nearly half an inch long, and a quarter in 
breadth. ‘They had the complete form of 
the frog, were of a dark-yellow colour, and 
their fore-feet were divided into four toes, 

and 
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and their hinder into five though they have - 
not the fhape of the hand, which conftitutes 
an effential difference between thefe frogs 
and the others of thefe countries. But how. 
are thefe amphibious animals produced ? 
Among all the different fpecies of European 
frogs (and, under this genus, I, with Linn us, 
likewife include toads) I know none which 
do not begin their exiftence in water, and 
continue to live in it fome time, until they 
throw off the mafk of the tadpole,and affume 
the fhape of frogs. But Monte Nuovo is 
not only entirely without moifture, but, as I 
learned from the peafants who refide in the 
neighbourhood, even when heavy rains fall, 
‘the | bottom of the crater (which is.the only 
place where rain-water can be colleGed and 
retained) imbibes all the water immediately ; 
as, in faét, it muft, fince it confifts of a light 
fpongy tufa full of cracks and fiffures. 


The only water near, is that of the lake 
Agnano, about half a mile diftant; from 
‘which thefe animals might be fuppetes to 
have ARA their origin, were it not that the © 


te frogs 
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frogs of that lake are of a totally different. 
fpecies. I muft therefore confefs, that the, 
prefence of thefe creatures here was to me, 
an enigma, which, perhaps, I might have. 
been able to have folved, not without fome 
advantage to natural knowledge, had I been. 
able to have made a longer ftay in this. 
volcanic country. | 


Before we reach the promontory. of Mi=. 
feno we arrive at the harbour, which is a. 
very fecure bafon, as it is furrounded on every) 
fide by eminences. This was the port for 
the Roman fleet in the Mediterranean, The, 
eminences are of. tufa ; and, on one fide, a | 
little above the level È: the fea, we find i 
fpacious cavity, the work of ° art, called the 
Cavern of Mifeno, in which the muriate of | 


if 
1 
alumine continually ‘efflorefces. This falt 


is either unknown to or neglected by thell 
inhabitants; though it might be extracted — 
with, great advantage, efpecially were the 
cavern enlarged (which it might eafily be, 
as the tufa is extremely foft), fince the fas 
line eflorefcences would certainly increafe, 4 

in | 
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in proportion to the enlargement of the 
fuperticies. | 


At the bottom of the cavern there is a 
well of water bubbling up, with fometimes 
more, fometimes fewer, gafeous bubbles, 
which rife fromthe bottom. The water is 
nearly of the fame temperature with the at- 
mofphere, and the gas, from the fcent, ap- 
pears to be fulphurated hydrogenous; but I 
had not convenient opportunity exactly to’ 
_afcertain its quality. The fides and roof of 
the cavern are fcattered over with common 
pumices; containing various felt{pars, fome 
calcined, and confequently deprived of their 
native luftre, without, however, having loft 
their natural cryftallization, which is rhom= — 


boidal. 


~ 


Beyond the port of Mifeno is the pro- 
montory of the fame name, which forms a’ 
tufaceous mountain of no defpicable height ; 
from the top of which fome admirable pro- 
{pects prefent themfelves. This, likewife, 
| certainly owes its origin to a volcano, as its 
K 4 crater 
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crater is ftill very difcernible, though in a 
great meafure deftroyed, on the fouth fide, 
by the waves of the fea. 


Having proceeded to fome diftance from 
this promontory, I met with feveral lavas 
immerfed in the tufa, both of the compact 
and porous fpecies, but common to other 
volcanos, and all detached. . Mixed with 
thefe were various pieces of pumice, in like 
‘manner detached, in which feltfpars were, I 
will not fay, fcattered, but thickly fown. In 
a {quare inch of this pumice I counted four- 
teen on the exterior furface, and forty-feven 
within. They are cryftallized with various 


faces, are fomewhat lefs hard than quartz, 


‘ and have that changeable brilliancy which js 


infeparable from feltfpars. The fire does — 


not appear to have been able to injure them, 
though it has changed their bafe into pu- 
mice, which is in fact a real vitrification. 


In front of Procida, and at a little diftance 


from it, a fmail low rock projects into the . : 


fea, formerly only known to filhermen, and 
calied 


dis 


ea 


de 
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called the Rock of Burnt Stones, becaufe it is, 
in fa&, a mixture of pumices, enamels, and 
lavas. The firft naturalift who noticed it 
was the Abbé Brieflak, who conducted me to 
it with a particular kind of pleafure,as a place 
appertaining to himfelf. A ftay of two hours, 
which I made on it, was well rewarded by 
the objects it prefented. Its elevation above 
the furface of the water is only a few feet, and 
confequently, in tempeftuous weather, it 
muft be covered by the waves. On making 
the circuit of it in a boat, and examining it, | 
we find that only the proje@ing points rife 
above the water, and that the body of the 
rock is below the furface. Hence it appears 
probable, that it was once much larger, but — 
has been in a great degree deftroyed by the 
violence of the waves. 


The ftones of which this rock is compof- 
ed are principally of two qualities. ‘The 
firft, a lava of a horn-ftone bafe, light, of a 
dark grey colour, an earthy grain, unequal, 
and which gives fcarcely any fparks with 

fteel. 
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fteel. -The fecond is a lava, with a bafe of 
fhoerl in the mafs, which has undergone va- 
rious changes and modifications, according te 
the different heats to which it has been ex> 
pofed. In many fragments, therefore, we only 
find it a fimple lava, while, in others, it has 
become pumice, and in others enamel. Some 
pieces attract our obfervation, by being partly 
converted into pumice, and partly into en- 
amel. In one part they appear of a whitith 
colour, fibrous, light, and extremely friable; 
but, as their levity and friability diminifh, 
they become more compact, and the fibres 
lefs difcernible; the colour grows darker, and 
a glafly luftre begins to appear. A little far= 
ther, their fibrous quality is entirely loft; 
their compatinefs, weight, hardnefs, and 
luftre increafe, and the unequivocal charac- 
ters of a perfect enamel are feen. This latter 
is black, gives {parks with fteel, and in its ap- 
pearance refemblesthe afphaltum. Its black 
colour is interrupted by feltfpars, which are 
likewife common to the firft lava with the 
horn-ftone bafe. They are extremely brilli- 

ant, 
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ant, fomewhat fibrous, cryftallized in hexaes 
_ drous prifms, and feveral of theth LTS lines 
in length. i 


i Tt pees) = ‘that the volcanic I 
found likewife in another : that is, chat in 
different fituations, the earthy matters and 
the activity of the fire have been the fame ; 
a concurtence which may eafily take pube 
in various parts of the globe; and which is 
exemplified in the fimilarity of a corner of 
the ifland of Procida to the Rock of Burnt 
| Stones. The ifland is fituated to the weft 
of the rock, and is about fix leagues in cit~ 
cuit. The fhore, being an accumulated 
mafs of tufa, abounds with fhrubs and plants. 
This tufa, on the fide next Ifchia, having 
been much corroded by the fea, affords a 
diftin& view of its ftructure, which is in 
ftrata; whence we may infer that it has 
been the produ@ion of fucceffive fluid des 
pofitions, To the north-weft of the ifland 
is a rock, on which we find pumices, pumi-. 
ceous lavas, and enamels, both pumiceous 
| and 
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and pure, accompanied with feltfpars, and 
the other concomitants with which they are 
found on the Rock of Burnt Stones; on 
which account it would be only lofs of time ’ 
to recapitulate their defcription. I met with 
only one new ftone, which was a common 
granite, in which were diftin&ly difcover- 
able its three conftituent parts: the feltfpar 
in fhining needles; a lightly livid, and 
flightly calcined, quartz; and a black mica, 
which did not fhine. It could not there- 
fore be doubted, that it had been expofed to 
the action of the fire. But as I found this 
granite loofe on the fhore, detached from the 
volcanic products I have before mentioned, 
I fhall notice it no farther. > 


From the lavas of the horn-ftone bafe, 
found on this rock, we obtain, in the fur- 
nace, a very compa& and hard enamel, which 
affords fparks with fteel; and from the lavas 
the bafe of which is fhoerl in the mafs, as 
alfo from the pumice and the enamel, which 
originate from the fame ftone, is produced a 
{corified enamel, fo ebullient, that a “reat part 


of 
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of it boiled over the edges of the crucible, 
though it was only half full. This violent 
fufion, however, pr oduced : no fenfible change 
“in the felt{pars. 


I {hall conclude this chapter with an ob- 
fervation relative to the enamels of the Rock 
of Burnt Stones, and Procida. They are 
extremely friable; a flight ftroke with a 
hammer. will break them into pieces; 
whereas the enamels of moft other volcanos, 
as we fhall fee in their re{pective places, 
poflefs confiderable hardnefs, and a much. 
greater than that of common glafs. I ima- 
gine this defect may be caufed by the fea- 
water, which is mixed with them, and raifed 
from the fea by the altion of fire and aéri- 
form fluids. Thus we know, that thofe 
liquid vitreous fubftances which are con-. 
gealed and confolidated in water, are much 
more friable than when hardened in the air. 
I am confirmed in this opinion by obferving, 
“ that a number of cracks and fiflures are to 
be found in thefe enamels, an appearance we 
likewife obferve in glafs which has been 
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dropped into water while in a ftate of fis 
fion. It is to be remarked that thefe enamels, 
while they were fluid, have received within 
them feveral extraneous bodies ; as pieces of 
tufa and lava, fands and earths of various © 
kinds, which are found within them more 

. or lefs calcined. 


It is probable, from the fmall diftance be- 
tween Procida and the Rock of BurntStones, 
that they once were joined, and have been 
feparated, in the courfe of a long feries of 
years, by the action of the fea, 
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CHAP. Vv. 
ISCHIA 


The caffle of Ifchia founded on a rock of lava 
and tufa—Singular fpecies of fwallows, 
which make ther nefis at its top, and on 

«the higher eminences of the ifland—Lava 

of the Arfo defcribed—lts pumices origi- 

nate from the horn-ftone—TLhe opinion of 
fome volcanic naturalifis, that the lava of 
the Arfo, which flowed in 1302, fill 
fmokes, ill founded—Lavas and pumices 
feattered between the city of Ifchia and the 
Arfo—Conical mountain, called the Rotaro, 
compofed of lavas and pumices——Is the only 
one in the ifland which contains enamels— 

. The high mountain of St. Niccola, pro-. 

_bably, at firft, rofe out of the fea—Volcanic 

fubftances of that mountain—Some of thofe 

Jubftances gua fulphate of alumine (alum), 
—Excurjior on round the fore of Ichia— 


Volcanic 
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Volcanic produttions found there—Ferrw- 
gineous fand abundant on that ifland—Is 
found to be all eryffallized —Enquiries cons 
cerning its origin —No prifmatic configura- 
tion in the lavas which fall into the fea—~ 


The affertion of fome modern writers, that 


ihe lavas of the fhores of Ifchta are a nidus 
for the pholades, greatly to be doubted— 
Lhe Stoves of Ifchia, the only probable in- 
dication of a remaining internal conffa- 
gration—Confiderable diminution of this 
ifland—Differencé between the volcanic 
materials of Ichia and thofe of the other 
Phlesrean Fields—Singular property of. 
the. feltfpars of the sfebian lavas, which 
melt tna glafs furnace, whereas thofe of 
‘ other lavas are almofi always i 111} fufi ible by 
“ate beat. 


“HE volcanic fubftances of which this 
iftand; eighteen miles in circuit, is internally 
eoinpofed, prove, beyond the poflibility of 
doubt, that it owes its origin to fire. The 
obfcure epochs of the'eruptions of thefe fub- 
ftances have been so by conjecture, by M. 
ae Niccola 


= 
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Niccola Andria, the learned Profeffor Royal 
in the Univerfity of Naples, in his intereft- 
ing work, entitled, Delle Acque Termali*, i in 
which, before he treats of the warm {prings 
of Ifchia, he gives a detail of the natural hit 
tory of the country, in which he difplays 
equal learning and ingenuity. To this work 
I refer the curious reader, who will find it 
extremely inftructive. 


I fhall, however, accotding to the plan i 
otiginally propofed to myfelf, proceed to de- 
fcribe the principal productions of this ifland | 
which owe their origin to fire, adding fuch 
remarks as the fubje@ may feem to rendet 
neceflary. I {hall begin therefore at the caftle 
of the city of Ifchia, which is built on a rock 
furrounded by the fea, and a little, more than 
a quarter of a mile in circuit. Lava and tufa 
are the two component fubftances of this 
rock. The former is different in its ap- 

pearance, according to the different places in 
which it is found ; but its qualities appeared 
to meto be fubftantially the fame, Its bafe 


‘* On the waters of hot bathss 
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is horn-ftone : it is compact, of a moderate 
hardnefs, an earthy appearance ; of a black 
colour externally, but greyith n Its 
dead lurid hue is diverfified by a few fpark- 
ling rhomboidal feltfpars. 


The furnace produced from it a very com- 
pact enamel, of a mixed colour, between that 
of honey and dark blue, without any alter- 
ation in the Sa 


The tufa ie no o quality by which it is dif 
tinguithed from the common. 


On examining the direction of the tufa 
and the lava, it was found to continue the 
fame in the neighbouring mountain, which 
is feparated from the rock by a narrow chan- 
nel of the fea : whence it is obvious to infer, 
that feveral currents have defcended from the 
mountain and plunged into the water, thus 
forming the rock, which has been divided 
eo the ifland By the action of the waves. 


a. Banter of black and white fiat 
0 lows 


ip): 
lows* make their nefts in different parts of 
this caftle, and in the clefts of the rock. 
The fteep and lofty rocks of the ifland, likes 
wife, afford a fecure retreat:to thefe birds of 
paflage. | | 


Leaving the caftle and the city of Ifchia, 
and proceeding about a mile to the weft, we 
meet with a torrent of lava, called the r/o, 
| (or Burnt Ground) which is the moft recent 
of any in the ifland, fince it flowed in 1302, 

and is defcribed by Villani, in his Hiftory of 
Florence. It extended about half a mile in 
breadth, and about a mile and a half in 
length, and would have flowed farther, had 
“it not met the fea, in which it was buried. | 
The courfe of the torrent appears interrupted 
by eminences and defcents, and, at fome 
| diftance, prefents to the eye the refemblance 
of an immenfe number of large heaps of 
mulberries confufedly thrown together, It 
has no vifible crater, if by that term we un- 
detftand, as is ufual, a mouth more or lefs © 
_ enlarged towards the’ edges, and contrasted _ 


* Hirundo melba. Lin. 
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at the bottoms for the lava iffued from a 
narrow cleft, at the foot of Mount Tripe- 
ta. Though it is little lefs than five cen- 
turies fince this lava flowed, a gloomy fteri- 
lity reigns upon it; it does not produce a 
fingle blade of grafs, and only affords,in fome 
| places, a few arid and ufelefs plants of the 
lichen, or liverwort. On the furface, and 
for a little depth, itis light and fpungy, and 
eafily crumbles ; but, deeper, it becomes 
denfe and harder. ‘Fhe fame is: obfervable 
in many lavas, and is the natural effect of 
the laws of gravity: the lighter parts of a 
liquid -mafs rifing to the furface, and the 
heavier finking to the bottom. 


This lava is of the horn-flone bafe, and 
has an earthy ground. Its colour is differ- 
ent in different places, and varies from that 
of iron to a reddifh black. The feltfpars in- 
corporated in it are extremely numerous, 
and, when attentively examined, in fome 
fpecimens, may induce us to conclude that 
the fire which produced this torrent muft 
have been extremely violent; fince we find 
the feltfpars more or lefs melted; though, 

generally, 
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generally, thofe included in lavas appear 
not to have undergone the leaft alteration. ) 
When we take the lava of the Arfo from 
fome depth, in the middle of the current, — 
we find this fufion of the feltfpars extremely 
apparent. Some appear transformed into 
little globes, or cylinders; others have been 
only melted on one fide, on which they 
have loft their cryftallized form, though they 
have preferved it entire in other parts. In. 
fome cavities of the lava, where the fufion of 
the feltfpars has been more confiderable, we 
meet with fingular appearances, which well 
deferve notice. Sometimes the melted felt-. 
fpar hangs, as it were, in the air, attached 
only by fome radiating threads of the lava 
itfelf, in the centre of which it hangs; while 
another, melting in the fide of a cavity, 
takes the fhape of a tranfparent concave 
veil, Even thofe that have not undergone 
‘ fufion exhibit decifive figns of a {trong cal- 
cination. ‘They are extremely friable, and 
their fhining changeable colour is in many 
places turned to a dead white. In confe- 
quence of this calcination, the cyftais are 

he4 otten 


% 


(Igo ) 


often no longer found entire, but fcattered 
in fmall fiagments in the body of the lava. 
Thofe in the lava on the fides of the cur- 
rent are lefs injured, and their cryftalliza~ 


4 


tion is in quadrangular faces. 


As the volcanic fire had reduced many of 
the feltfpars in this lava to a ftate of fufion, 
I determined to try what effect I could pro- 
duce on them in the furnace; but though I 
kept them there two days, I could only ob- 
tain a fimple calcination. 


M. Dolomicu, fpeaking of the ifland of 
Ifchia, tells us, that the eruption of the Arfo, 


though we know it continued two years, 


never produced any pumice, but only black 
fcorie *. It is true, I could only find 
fcoriaceous lava on the furface, and folid 


lava in the internal parts, through the whole 


length of the courfe of the torrent, except 
at the aperture whence it had flowed; where, 
amidft a great quantity of fragments of lava, I 


ots Catalogue Raifonnée des Produits de l'Etna. 
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found feveral pieces of pumice, fo complete 
ly chara&crifed, that there was no danger of 
confounding them with the light and porofe 
{corie, which have been frequently, by per- 
fons of infufficient difcernment, taken for 
pumices. Thefe, befides being dry and 
rough to the touch, were fibrous, with long 
fibres, vitreous, extremely light, fhining, 
and brittle ; whereas the texture of the 
{coriz and fcoriaceous lava of the Arfo is 
granulous, or fo confufed that no fhadow of 
a fibre appears; nor have they much friabi- 
lity. In other refpedts, thefe pumices of 
the Arfo agree in fubftance with the fcoriz 
and lava of the fame place: the feltfpars in 
them are alike, and equally affe@ed by the 
| fire. This obfervation proves, therefore, 
that the horn-ftone, by a violent fire, may 
be changed into a true pumice, though this I 
tranfmutation rarely happens. 


The above-mentioned French naturalift 
likewife afferts, that the lava of the Arfo 
fill fmokes in many places; and that the 
white fumes which arife from it are very 


eo vifible 
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wifible in the morning when much dew has 
fallen. 


‘ This affertion, though it muft appear 
fomewhat extraordinary, would certainly 
merit belief had M. Dolomieu himfelf been 
an eye-witnefs'to the fa&; which had he 


| been, he certainly would have told us. As, 


however, he only expreffes himfelfin general 
terms, it is probable he relied on the in- 
formation of others, The Abbe Breiflak and 
myfelf made our obfervations on the Arfo, 
at the moft proper time for difcovering thefe 
fumes. We repaired thither at fun-rife, and 
paffed there the greateft part of a morning 
in which there was no want of dew; but 
our eyes fought this wonderful appearance 
in vain. Nor could we learn that it 
had been feen by any other perfons; 
thofe, at leaft, of the inhabitants of the vi- 
cinity whom we interrogated on the fub- 
je&, and they were not few, nor people 
likely to deceive us, all declared that they 
jad never feen either fmoke, vapour or mift, 
rife from the Arfo, However, notwith- 
psi ee I ftanding 
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‘flanding this, I will not take upon me abfo- 
lutely to deny the fa& I will only fay, 
that I find it difficult to overcome my doubts: 
nor am I convinced by the inftances adduced, 
by M_ Dolomieu, of fome lavas of Etna which 
have not yet cealed to {moke, though they 
were ejected in 1762; fince the time elapfed 
in the latter cafe is only twenty-fix years, but 
in the other four hundred and eighty-fix. 


On my return to the city of Ifchia, I met 
with three lavas rifing from the earth like 
huge rocks. The bafe of all the three was the 
horn ftone, but they were diftinguifhed from 
each other by certain exterior characters. 


One of them was of a cinereous colour, of 
a coarfe grain, but compa&, dry, and rough 
to the touch, In its external appearance it 
was not unlike to fome fand-ftones. 


The fecond was of a ground entirely 
earthy : its compa&nefs, weight, and hard» 
nefs were, however, greater than thofe of 
the firft lava. I 

The 
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The third, in its recent fractures, was half 
vitreous; gave fparks with fteel, but lan- 
suidly; and was more fixed, heavy, and 
hard, than the two others. 


All thefe three lavas had an argillaceous 
fcent, and contained numerous feltfpars fo 
brilliant and perfect that they appeared to 
have entirely eluded the violence of the fire. 


A number of detached pumices accom- 
panied thefe lavas, which they refembled in 
their general qualities: they contained felt- 
{pars and fhoerls, but both reduced to a be- 
ginning ftate of fufion. 


But no part of the ifland fo abounds with 
pumices as the Rotaro, a mountain fituated 
between Cafamicciola and the city of Ifchia, 
This mountain is of a conical fhape, and 
compoled of tufa, pumices, and enamels. It 
appears to have been produced by a thick 
and flimy eruption, and is divided into fe- 
veral ftrata, particularly diftinguithable i in the 
road called Via del Rotare. Between thefe 

2 firata 
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Arata there is an immenfe quantity of pu- 
mices, differing in their fize, colours, and 
denfity; but fimilar in their texture, which 
in all is fibrous. They contain various felt- 
fpars, which manifeft a beginning fufion. 
They do not form continued currents, as 
we obferve in many of the pumices of Li- 
pari, but are found in detached pieces ; yet 
fo difpofed, that, in many places, they form 
beds or ftrata. It appears extremely proba- 
ble, that the volcano, after an eruption of 
tufa, threw up a fhower of pumices, which 
falling on the tufa produced a bed or ftratum, 
upon which another eructation formed ano- 
ther tufaceous ftratum, that was again co- 
vered with another fhower of pumices; and 
thus, by alternate ejections of tufaceous and 
pumiceous matters, a great part of the coni- 


‘cal mountain was formed. The extent of 


the pumices, in the direction of the Via del 
Rotaro, is more than a mile; and they prin- 
cipally abound in the more elevated places, 
where thofe moft proper for the purpofes 
for which thefe flones are ufed‘in Italy, may 
be colleGed'in great abundance. 
| Inter- 


(he 2) 

-Intermixed with the pumices and tufa, 
we find many pieces of enamel, the thicknefs 
of which is from an inch to a foot and 
a half, and even two feet. Thefe were 
probably thrown out at the time when the 
above-mentioned mountain was formed. 


‘They are of a black colour, and yield to the 


.. ftrokes of a hammer much more than the 


enamels of the Rock of Burnt Stones and 
Procida. Like them, they abound in felt- 
fpars, and prefent the ufual rhomboidal 
figure. The Rotaro is the only place in 
IHfchia which affords enamels. 


It feems.as if it might be confidered as 
an invariable rule, that, among the moun- 
tains of different elevation which have given 
birth to volcanic lands, that. which rifes 
above the reft, and is commonly placed in 
the centre, was firft produced by the fire ;. 
and that thofe which furround it, and, by 
their jun&ion and extent, form the body of | 
the ifland, are the work of fucceeding erup- 
tions, which have iffued either from the 
crater of the primitive mountain, or from — 

the 
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the lateral and lower craters, whence have 
been ejected that aggregate of fubaltern and 
fucceflively lower mountains, by which the 
moft elevated, which occupies the centre, is 
furrounded. In this manner, we perceive 
feveral of the Eolian ifles to have been , 
formed. Such alfo has been the origin of 
Hchia; where the mountain of St. Niccola, 
which in earlier times was called Epopeo, 
and which is tn the centre of the ifland, and 
higher than the reft, was no doubt the firft 
that towered above the waves. ‘Fhe con- 
ftituent fubftances of this mountain are of 
various kinds. I have confidered, with fome 
attention, thofe on the fide of Lacco, which | 
are ftones that, in the fame manner as thofe 
of Solfatara, have undergone a decompofi- 
tion, probably to be attributed to fulphu- 
reous acids, if from the refemblance of effe&s 
we may argue a fimilarity of caufe. The 
rocks near the fea, on the coalt of Fafano, 
are lefs decompofed; nor is it difficult to 
‘difcover their nature, which is granitous; the 
mica, feltfpar, and quartz, being clearly 
difcernible, with fome greenifh particles of 


fteatites. . 
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fteatites.. The quartz and felt{pars, though 
fomewhat calcined, are tolerably hard; and 
the mica, which is black, has not loft its 
native fplendour, "This rock, which does 
not appear to have fuffered fufion, is whiti{h, 
and changed in fuch a manner that it will 
not refift a blow of the hammer. 


Proceeding towards the fummit of the 
Epopeo, we meet with decompofed lavas, 
| partly of the horn-ftone bafe, and partly of 
that of the petro filex, in which, however, 
the argilla occupies no fmall part. The la- 
vas of this latter quality, in part not affected 
by the fulphureous acids, are of a black huey — 
of confiderablecompa&nefs, give {parks free- 
ly with fteel, and in their fractures, and 
fometimes externally, prefent a filiceous ap» 
pearance. ‘Their odour is fenfibly argilla- 
ceous. Thefe petrofiliceous lavas are not 
fimple, but contain within them fome fmall 
flakes of feltfpar and mica. 


In the furnace they melt into fubftance 
of the colour and luftre of pitch, in which, 
however, 


It 
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however, thie white feluipars ici Or Ta- 
thet are confpi picuous, 


Thefe lavas are found to be varioufly de- 
. compofed by the acids, in the fame manner - 
as is obfervable in thofe of Solfatara. In 
fome places, they are covered with a thin 
whitith cruft, light, foft to the touch, which 
attaches to the tongue, and is extremely fri- 
able. In others, this cruft is fome inches 
deep, and in others, it extends through the 
whole thicknefs of the lava. Sometimes 
we find it fo foftened that it has become 
pulverons ; and there is a great quantity of 
white duft on the brow of the mountain. 
We may therefore conclude that the ful- 
phureous acids have there been very abun- 
dant, and of long duration; though now 
there is no perceivable fign of any fuch 
_exhalations, | | 
We know that formerly in Ifchia the 
fulphate of alumine (alum) was extracted 
| for commercial purpofes ; and according to 
. M. Andria, who has been before cited, the 
I manufacture 
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 manufa@ure of this falt was principally car 
ried on at Catrico, a place fituated above 
Lacco, on the higher eminences of the Epos 
peo. He informs us, however, that he was 
not able, after the moft careful and minute 
refearch, to difcover any remaining veftige 
of fulphate of alumine. I will candidly 
ftate what I myfelf obferved. 


I collected a number of fpecimens of the 
different lavas of Catrico and the environs. 
They are generally compact, very white, and 
homogeneous to the eye; but they differ 
from each other by the following exterior 
characters: Some are moderately heavy and 
hard: in their recent fraCtures, and fre- 
quently without, they are fmooth ; and in 
the centre of fome we find a {mall nucleus of 
blackith lava, but little decompofed.. Others 
are very light, may be fcratched by the nail, 
are rough and fomewhat pulverous in their 
fraQures, «and {carcely ever contain within 
them any refidue not decompofed.. In 
fhort, the former lavas have undergone lefs 
change by the fulphureous acids than the 

latter. 
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latter. When I firft examined, on the {pot, 
the fragments of thefe two lavas, I could not 
perceive by the tafte any fymptom of the 
fulphate of alumine ; but when I had con- 
veyed my fpecimens to Pavia, together with 
other volcanic fubftances, and placed them 
in my cabinet, on large tables, after fome 
months I obferved the following appear- 
ances; 7 


In the lavas of Catrico and its vicinity, 
_ which had been lefs affected by the acids, I 
could difcover no trace of alum; but inthe 
other lavas of the fame fituation, which had 
been more changed by the faid acids, I per» 
ceived the fweetifh and aftringent tafte of 
that falt ; and could difcover a whiti{h thin 
coat of the fame, which entirely incrufted 
them. 


At the end of fix months the thicknefs of 
this coat was a quarter of a line; after 
which, I did not perceive it to increafe in 
thicknefs. I made new fractures in thefe 
__davas, and continually difcovered new coats 
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of the fulphate of alumine ; and at the time 

I now write, which is twenty-feven months 
fince I brought the fpecimens of lava from 
Hchia, they ftill retain a thin faline cruft. I 
have alfo fatisfa&orily afcertained the true 
nature of this fulphate of alumine, by the 
ordinary chemical proofs. 


As to the fecond fpecies of lava, it never, 
at any time, exhibited any fign of the pre- 
fence of this fulphate ; nor have I been able 
to obtain it by calcination, and a method 
fimilar to that which is employed in the ter- 
ritory of Civita Vecchia for ea aetnee alum 
from fuch argillaceous ftones. 


Thefe obfervations, however, fufficiently 
prove, that this valuable falt might ftill be 
obtained at Ifchia; nor fhould it excite fur- 
prife that, when on the fpot, I could not 
difcover it by the tafte ; fince the humidity 
of the night, the dew, and ftill more the 
rains, had diffipated it as faft as it efflorefced. 
As the fpecies of decompofed lava in which 
I difcovered it is found in very large 

_ quantities 


leo, 
quantities on the Epopeo, this branch of 
commerce, which has been fo long neglected 


in Ifchia, might doubtlefs be revived with 
very great advantage. 


Befides the places I. have mentioned, I 
examined this ifland in many others, with- 
out difcovering any novelty worthy of res 
mark; but I could not entirely fatisfy my- 
felf with ‘fuch excurfions. When I firft 
formed the defign of attentively examining 
Ifchia and the other Eolian ifles, I refolved 
not only to make my refearches in their in- 
terior parts, but to coaft their fhores in a 
boat, landing at fuch places as appeated the 
moft fuitable to my enquiries. In this man- 
ner I met with many volcanic bodies, which 
I fhould have fought in vain within the 
ifland ; either becaufe they do not exit 
there, or becaufe they are rendered inac-, 
ceflible by the rocks and precipices with 
which they are furrounded, or which 
they themfelves form. The coafts of the 
volcanic ifles are alfo clothed with lavas, 
which run out into the fea, and which, in 
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fome places, by tracing them upwards, difs 
cover the crater, of mouth from which they 
have iflued, Laftly, by coafting the fhores 
of the iflands, we may be enabled to deter- 
mine, whether the prifmatic lavas owe their 
origin to the fea; many writers of repute 
having afferted that the regularity of their 
form arifes from the fudden congelation that 
takes place on their precipitating into the 
fea-water, which caufes them to take the 
fhape of regular prif{matic columns; a con- 
figuration which, they affirm, is only found 
in places adjoining to the fea. 


For thefe reafons I determined, after hav=. 


ing examined the higher parts of the ifland, to 
proceed to confider the lower ; and took my 
departure from Lacco, by water, coafting 
the ifland on the left. The firlt mountain 
which prefented itfelf was the Vico, partly 


formed of tufa, and partly of two currents — 


of lava, which defcend into the fea. The 


colour of the firft, which is of a horn-ftone 


bafe, is between the grey and iron colour: 
it is of an unequal grain, earthy, moderately 


hard; 
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hard ; and abounds in feltfpars, fome in thin 


plates, others in prifms, and both confpi- 
cuous for their brilliancy. | 


‘The other lava, which is of the fame bafe, 
and contains fimilar feltfpars, is lefs com- 
pact, more earthy, and, confequently, lefs 
hard: its colour is partly cinereous, and 
partly grey. Thefe two lavas, in their 
defcent, have raifed themfelves into little 
mounts, and are of a confiderable thick- 
nefs. 

Farther onis Monte Zaro, formed, towards 
the fea, by a river of lava extending a mile 
in length, and nearly two in breadth. It 
appears to have been generated by feveral 
fucceflive eruptions, which have confoli- 
_ dated one after the other. The bafe of this 
lava is horn-ftone, and it contains mica and 
feltfpars. It is various in its colour, being 
in fome parts of the current of a more or 
“tefs reddith blue, in others cinereous, and in 
others white. The mica, which is black, 
and efpecially confpicuous in the white | 
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pieces, though it has not undergone fufion, 
has loft its luftre, and acquired a much great~ — 
er degree of friability than it naturally has. 
The fame has not happened to the felt- 
fpars, which are as well preferved as if they 
had never been expofed to the fire. They 
give fparks plentifully with fteel, have a 
beauteous changeable luftre, are of a vitre» 
ous, femitranfparent whitenefs, and, being 
broken, are detached with difficulty. This 
fpecies of lava fo abounds with them, that 
they occupy the full half of its volumi: 
‘The greater pui are prifms. 


Another lava makes a part of the fame 
current cf Monte Zaro, ‘This, though it is 
| likewife of a horn-ftone bafe, differs from 
the former by being one third lefs heavy, 
and of an earthy appearance; whereas that 
of the other is fomewhat vitreous, Its co- 
lour, in the more intermal parts, is reddith ; 
but, in the external, an ochreous yellow, On 
the furface efpecially it is manifeftly decom 
pofed; for it is become fo foft that it may 
‘be fcraped with a knife. But the caufg 
| which 


i, 

which has produced this fuperficial decom- 
pofition in the lava has not injured the 
feltfpars, which are extremely perfe&, and, 

in this lava, may be eafily extracted, to ex- 
amine their figure, which is hexagonal with 
| rhomboidal faces. Some of them are half 
an inch in length, though others are not 
more than a line. 


The bottom of Monte Zaro, which is 
wafhed by the fea, is covered with a vitre- 
ous fand; which, viewed with a lens, ap- 
| pears to confift of a number of particles of 
feltfpars, which by liquefaction have had 
their angles blunted, and been reduced to a 
roundifh figure. They belong to the felt» 
{pars of the laft-mentioned lava, — 


From the termination of Monte Zaro to 
the beginning of Monte Imperatore is a long 
and ample tra&, almoft entirely tufaceous, 
fcattered over with rafillo, as the Neapoli- 
tans call it; or, as a naturalift would fay, 
| with fragments of pumice. 
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The fide of Monte Imperatore which 
over-hangs the fea, derives its origin from a 
very fingular f{pecies of lava. I have already 
fpoken of the abundance of felt{pars in the 
lava of Monte Zaro; but in this they are | 
found fo prodigioufly numerous, that at 
firft view they appear to conftitute the en» 
tire fubftance. It is neceflary to break it, 
and confider the pieces attentively, to per- 
ceive that it has a bafe, which is of a yel- 
lowith earthy horn-ftone, eafily friable, to 
very finall quantities of which the feltfpars 
are feebly attached. heir cryftallization is in 
rhomboidal faces of various fizes, from aline 
to three quarters of an inch. To this little 
earthy bafe are likewife attached various 
{mall fcales of black hexaedrous mica, 


The fame Monte Imperatore prefents us, 
on the fide of the fea, with large quantities 
of another lava; which, excepting a very 
few particles of yellow mica, and fome fill 
fewer microfcopic feltfpars, may be confi- 
dered as fimple. This likewife has for itg 
 bafe the horn-ftone. The lava appears to 
. have. 
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have iffued from the mouth of the volcano 
at different times, as we find currents which 
have flowed over currents, intermixed in a 
| Strange and confufed manner. — 


Leaving the Monte Imperatore, we next | 
arrive at the Calle di Panza; a place on the 
fhore, from which rifes a very high and 
large rock of lava, interrupted by fome pro- 
tuberances, that attract the eye at a dit 
tance, and invite obfervation, which they 
certainly merit, as they confift of beautiful 
groups of numerous rough rhomboidal felt= 
{pars, fome two inches in length. They are 
of a yellowifh white, tranfparent in a flight 
degree, of a vitreous appearance, a chan- 
ging afpect, a foliating texture, and manifeft 
their hardnefs by the quantity cf {parks they 
give with fteel. Many hundreds of them, » 
grouped together, form roundifh maffes of 
half a foot, a foot, and two feet in thick- 
nels, which at their lower extremity are 
fet in the lava. Though, as has been faid, 
they are very hard; yet, by the means of 
certain fiffures they contain, they may eafily 


be 
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be divided into {mall pieces, either of the pa- 
rallelopipedon or rhomboidal form. Whence 
it appears that they have been injured by 
fome external agent, but which feems to 
have had no relation to fulphureous acid 
vapours, as we do not perceive the fmalle&t 
indication of thefe, either in the felt{pars, or 
in the lava which contains them. ‘This 
agent, however, whatever it may have been, 
has produced a confiderable effect on the © 
lava, which is corroded in every part; and it 
is in confequence of its being fo deeply cor» 
roded, that the groups of feltfpars have been 
left uncovered, fo that they may eafily, 
with an iron point, be extracted entire, 


This fact appeared to me the more de- 
ferving of remark, as in all my former vol- 
canic refearches I had never met with any 
fimilar: nor indeed have I fince; the felt- 
fpars of other lavas being never grouped, 
or forming a kind of tumours, but fcattered, 
and diftributed within them in equal quan- 
| tities. But in what manner are we to con- 


fider thefe tumours? Are they extraneous 
bodies 
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bodies that have been by accident included 
within the lava while it was in a fluid Rate ? 
This is poffible; but it appears to me much 
more natural to fuppofe that they apper- 
tained to the ftony fubftance which has 
been changed into lava by the. violence 
of the fire. I would, therefore, thus ex- 
plain this phenomenon. Since, as we have 
already obferved, the feltfpars (and the fame 
may be affirmed of the fhoerls) are not the 
produce or confequence of the fire, as they are 
found to exift in many of the primordial 
rocks ; it appears moft probable that they 
were formed within thofe rocks when they 
were in a ftate of fluidity, or at leaft fuffi- 
cievtly approaching it, I mean to fay, that 
then the integrant particles of the feltfpars, 
by their powerful affinity, united in cryftal- 
lized maffes. Where they were at a cer- 
tain diftance from each other, they united, 
. «forming complete cryftals; but where they 
werethickly cluftered, their tumultuary union 
produced groups of cryftals, the greater part 
of which were of irregular forms. The fame 
may be obferved in falts, ftones, and efpe- 


7 cially 
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cially in quartzofe and fparry cryftals. 
Thus, with refpe& to the feltfpars in this 
Java: they are contained in every part of 
it ; and, where therè is any fpace interpofed 
between them, their cryftallization is per- 
fect; but very imperfe& in the groups È 
have defcribed, and probably from the caufe 
fuggefted above, 


| This lava, like the preceding, has for its 
bafe the horn-ftone; and the external ap- 
pearance of its current refembles that of a 
ftream which, precipitating from a height, 
has been fuddenly congealed and hardened 
by cold. It abounds, therefore, in inequa- 
lities, elevations, and defcents ; and, on ob- 
ferving its principal track, which paffes by 
the Calle di Panza, we are led to expeé that 
the aperture whence it flowed lies higher, in 
the dire@ion of that place, where it is in 
fa found. 


A ftrong wind rifing from the fouth, 
though it did not prevent me from coaft- 
ing the ifland, hindered me from landing, 

| as 
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as there was danger of being dafhed on 
fome rock by the violence of the waves. 
I could therefore only obferve at a diftance 


‘a variety of lavas, and a great quantity of 


tufa, which, being continually beaten and ‘ 
diminifhed by the waves, form precipices, 
and cliffs, hanging over the fea. . 


I however continued my refearches by 
removing to the northern fide of the ifland, | 
where I was fheltered from the wind; but 
I did not find that the volcanic produ@ions 
to be met with here prefented any novelty. 
They were almoft all of the horn-ftone bafe, 
and: filled, as ufual, with cryftallized felt- 
fpars. 


I did not fail to colle and examine the | 
fand of the other parts of the ifland where 
I landed, as well as that of the fhore near 
Monte Zaro. I found it, as I expected, to 
be of the fame nature with the volcanic 

| produ@ions at the foot of which it was 
| found. The greater portion of the faad 

- confifted, however, of {mall fragments of 
O | felt{pars ; 
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feltfpars ; that being the ftone which moft 
abounds in thefe lavas, and which beft re- 
fifts the viciffitudes of the feafons, and 
every extrinfic injury. 


I muft not omit to mention the ferrugi- 
neous fand which we meet with in many 
parts of the ifland, and which is efpecially 
abundant on the fea fhore. It not only 
moves the magnetic needle, but is ftrongly 
attracted by the loadftone. This fand is 
well known in Naples, and other places; 
but one of its qualities, which I difcovered 
with the affiftance of a lens, has not, to my 
knowledge, been hitherto obferved. . At the 
fir view I imagined, with the generality 
of naturalifts, that it muft confift of very 
minute particles of iron, of entirely irregular 
fhape, like thofe of lapidarious fands. Such, 
in fa&, they appeared to the naked eyc; 
but, by the aid of a good lens, I difcovered, 
with pleafing furprife, that every grain was 
the fragment of a cryftal, or a complete 
cryftal, of native iron. Of the latter there 
were not more than three or four among 

every 
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every hundred grains. ‘Thefe fmall martial 
cryftals are formed of two quadrangular 
pyramids united at the bafe, and every fide 
of the pyramid is a rectangular or ifofceles 
triangle. But, in general, we meet with 
only the fragment of a cryftal, and perceive 
that the part wanting has been deftroyed 
by the action of the waves of the fea on the 
ferrugineous fand; many of the grains ex- 
hibiting their ia blunted, and nina 
affumed a globofe figure. 


This fand is not confined to Ifchia; it is 
likewife found, in confiderable quantities, 
on the fhore of Pozzuolo. But what is its 
origin? It is certain that this iron could not 
thus have cryftallized without having a bafe, 
or point of fupport; and, in the voicanized 
countries, no fubftance prefents itfelf more 
proper for fuch a bafe than the lava, on 
and within which it has affumed this con- 
figuration: but it muft be allowed that this 
lava has been deftroyed by length of time, 
fince, among the innumerable fpecimens 
I have obferved in thefe countries, I have 

| not 


(yo >) 


not found one which exhibited fimilar martial 


é 


cryftals. 


While making the circuit of this ifland, 
I continually had in my recolle@ticn the 
opinion of thofe naturalifts who, as I have 
mentioned above, maintain that the forma- 
tion of prifmatic lavas owes its origin to 
the fudden immerfion of the flowing lava 
into the water. I could not have wifhed 
a better opportunity to form a judgment 
on this hypothefis, than I here found; 
where a multitude of currents of lava, in 
different dire€tions, appear to have rufhed 
into the fea, in which they are ftill vifible 
to a confiderable depth.. But I did not meet 
“with one that had aflumed any fuch regular 
form, or any other refembling it; either 
among the lavas above the water, thofe 
which touch its furface in their defcent, or 
thofe immerfed within it, as far at leaft as 


the eye could difcern. 


From the obfervations I made while 
coafting this little ifland, I was likewife 


ftrongly 


can i) 

ftrongly induced to doubt cs a fact ex- 
prefsly afferted by M. Andria, in thefe 
words: “ The lavas, in fome places near 
the fea fhore, are. found full of holes made 
by the pholades ; at leaft Tam of opinion 
they are to be attributed to thofe animals, 
though I could not find | in them any frag- 
ments dd their Hells, 


Ho cher immediately proceeds to reafon 
on this fad. “ It is manifeft that the 
‘pholades were directed by inftin to make. 
their lodgments here; but they could not 
do this till after a long time, when the lava 
was become fixed and folid,” 


I fhall not venture exprefsly to contradi& 
this affertion, as I was not able to examine 
the whole fhore of Ifchia; and, even if 
I had examined it, I fhould ftill have dif 
trufted my refearches; fince I could not 
have been certain re I had explored. the 
precife places of which he fpeaks, as ticy 
are not diftinAly defcribed. I {hall only 


iL, candidly lay, that I greatly fear there is fome 


ee I, dida miftake, 
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‘miftake, fince I never met with any lavas, 
or other volcanic fubftances, which had been — 
made the habitation of the pholas, whether 
by that name he underftands the mytilus 
lithophagus, or the pholas daétylus of Lin- 
nezus. In my refearches relative to marine 
animals, I have given. particular attention to 
thofe which pierce and inhabit fub-aqueous 
ftones. I have examined, with the utmoft 
care, the volcanic fubftances of Etna, which 
are bathed by the fea, thofe of the Eolian. 
ifles, and fome of thofe of Vefuvius. No- 
thing is more frequent than to find on 
_thefe, various kinds of teftaceous animals, 
as oyfters, ferpules, lepades, and various 
others of the fame fpecies; but I never found 
them pierced by pholades, or any other 
animals which corrode foffil fubftances. ‘I 
have found thefe ‘animals in places not. 
volcanic, though not in alf, as I have ob- 
ferved that they never make their lodge- 
ments but in calcareous ftones, of which 


‘kind the Ifchian lavas, and, in general, 


_ other lavas, are not. I therefore incline to — 
 fufpe& that fome other cavities, refembling 
thofe 
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thofe which are the work of the pholades, 
have deceived M. Andria, I could at leaf 
with that he would afcertain the fa@ by 
repeating his obfervations on the fpot, as, 
fhould it be eftablithed, it would, in my 
opinion, be the only example of the kind — 
ever difcovered in volcanized ftones. 


1 employed three days in examining this 
ifland; and, during my refearches, care- 
fully obferved whether I could difcern any 
fmoke or vapour arifing from the ground, 
whence it might be concluded that the 
wolcanic conflagrations were not entirely ex=. 
tinguifhed; but I could not difcover the 
leaft appearance of the kind, nor had any 
been obferved by the oldeft inhabitants of 
the vicinity, of whom I made the moft 
careful enquiries. The ftoves of chia may, 
however, induce us to be of a contrary opi- 
nion. It is well known that thefe ftoves © 
are filled with warm aqueous vapours, which 
continually iffue from cracks and fiffures in 
the lava, and which, though they have fome 
of the noxious qualities common to volcanic 
N 2 exhalations, 
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exhalations, are extremely beneficial in many 


‘diforders. Thefe certainly can only be pro- | 


duced ‘by a heat'which, ‘whatever may be i 


the caufe of 3 i. raifes the fubterraneous water — 


in! o 


| 


This iland, when it was firft produced 


by conflagrations in ancient, and, to us,’ 


“cunknown™times, muft have been of much 
greatercextent than ‘it is at prefent. .The 


-fouthern fide, expofed to a fea which beats . 


againft it without any interpofing obftacle, | 


‘and formed in many places of tufa, one of. 
the leaft hard of volcanic fubftances, muft 


‘have? been. confiderably worn. away and 


diminifhéd; and this diminution muft con- — 


tinually ‘increafe. » Time, which changes . 


‘and deftroys every thing, has likewife pro-. 


duced ‘a’ great alteration in the interior 


parts of the ifland. From the fummit of © 


Epopeoy we difcover a number of. conical. 


eminences £ but their internal craters no! 


longer exit: nor do.we find in Ifchia in-~ 


-conteftible traces of a fingle one, fince thofe 


Hepes and ample cavities, thofe refem= 
| | blances. 


ES 
blances of theatres and amphitheatres, which 


we obferve around us, may be equally the 
effect of fire or water, 


I fhall conclude thefe obfervations by an 
important refle€tion on the volcanic ma- 
terials of Ifchia. Thefe are different from 
thofe of the other Phlegrean fields, Ex- 
cept the mountain Vefuvius, the extenfive 
plain on which the city of Naples ftands, 
the furrounding hills to the north, the north- 
weft, and the weft, the craters of the lakes 
Agnano and Averno, many parts of Solfatara, 
Monte Nuovo, the promontory of Mifeno, 
Procida, &c. they are the refult of tufaceous 
fubftances. Thefe are, in fa&, not wanting 
in Ifchia; but the predominant part of its 
compofition is various kinds of rock, and 
principally the horn-ftone. The eruption 
of the Arfo, likewife, which is the lat con« 
flagration of which we have any knowledge, 
. is compofed of the fame ftone. ‘The fub- 
ftances, therefore, which have furnithed ali- 
ment to the different conflagrations of I{chia,. 
have had their centre in thofe argillaceous 


N 3 rocks, 
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socks, whieh by the above-mentioned erup+ 
tion in 1302 fhewed Hat they were not 
then exhaufted, AN: 


Thefe rocks, as we have feen, abound in 
eryftallized feltfpars, which, in the furnace, 
exhibit a quality we rarely meet with in the 
felt{pars of other lavas fubjected to the fame 
degree of heat. I mean their fufibility. If 
we except thofe of the Arfo, which do not 
yield to the fire, all the feltfpars of thefe la- 
vas may be perfectly liquefied. ‘The lava, 
in which the felt{pars are contained, acquires 
a clear colour, and becomes flightly tranf- 
parent; while in other parts it prefents an 
opaque and imperfect enamel. If the quan- 
tity of the feltfpars included is more than 
‘double that of the lava, the product which 
fefults is a true glafs, but fomewhat lefs 
tranfparent than factitious glafs ; but when 
the feltfpars are folitary, and not at all in- 
jured by the lava, like thofe of the Calle di 
Panza, the glafs is perfect and extremely 
tranfparent. It has no colour, is very com- 
pact, and gives fparks ftrongly with fteel: 
I] | To 
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‘To bring it to this perfe@ion, it requires a 
| fire of about two days. At the end of the 
firft day, the feltfpar is only reduced to a 
| pafte, fimilar to porcelain ; the pieces then 
| conglutinate together ; many exhibit a femi- 
vitrification, and the furface within the cruci- 
ble is not horizontal and even, but has rifings 
and cavities, according as the pieces have 
been put in: by continuing the fire, howe 
ever, it becomes level and fmooth. | 


The profecution of thefe experiments in- 
duced me fo attempt to fufe, with the fame 
degree of heat, two other felt{pars which are 
not frem volcanic countries; the one being 
from Mount St, Gothard, and the other from 
Baveno. Father Pini has the honour of their 
difcovery. - The firft is in mats, of a fhining 
white, foliated, and very hard. [kept it in the 
furnace during eight-and-forty hours, but it 
had only contracted a flight fuperficial vitre- 
ous appearance. . When placed within two. 
crucibles joined by their tops, with charcoal. 
entirely furrounding them, in a furnace, the 
fire of which was violently excited by the 
Ma ‘bellows 


E | chats 


be flows for two ‘hours, the angles of Da 
feltfpar became blunted, and: the pieces at- 


tached together, contra@ting a fmooth fur- - | 


face, and a milky whitenefs, but without 
any fenfible fufion taking place in the in- 
ternal parts. | a $ 


The other feltfpar, from Baveno, is cryf- 
tallized in tetrahedrous prifims, opaque, lefs 
hard than the former, and of a reddifh yel- 
low colour. After continuing forty-eight 
hours in the furnace, a flight conglutination 
took place in the pieces, which hag acquired 

a {nowy whitenefs, 


. On comparing thefe two feltfpars and 
others contained in innumerable lavas, with 


thofe of the Ifchian lavas, we may conclude — 


«that it is very rarely that the fufion of thefe 
‘ftones can be obtained by the utmoft heat 


£ 


ot a glafs furnace. 


From thefe obfervations on atk lavas of 
Ifchia we likewife lea rn another truth. Mi- 


| neralogifts have’ faid that fhoerls are more, 


; cafily 


185 ie 


I eafily fulible i felt{pars; becaufe they 
have obferved that the degree of heat in 
which the former fufe is infufficient to fufe 
the latter. But I have experienced that 
this affertion i is not always true ; and it will 
be feen in the courfe of this work, that the 
fhoerls of fome lavas will refift the fame de- 
gree of heat in which the felt{pars of Ifchia 
_are completely fufed. The caufe of this may 
be, either that the filex fometimes is. lefs 
abundant in the feltfpars than in the fhoerls, 
or that their component principles are pro= 
portioned in fuch a manner, that the fufion 
of fome is facilitated more than that of 
others, or becaufe they contain more iron, — 
it being well known that this metal pros 
motes the fufion of ftones, 


CHAR 
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CUT RR 


THE VALLEY OF METELONA, NEAR 
CASERTA. - 


The tufa found in this valley, compofed of 
_ fragments 0 of pumice furrounded by calcare- 
ous earths —Preces of enamel mixed viti 
i-This tufa different from other vol- 
canic tufas—Probability that it commu- 
nicates with the volcanos of Naples and its 
environs, and perhaps alfo with thofe of 
the Agro Romano and Tufcany—Means 
: propofed to afcertain whether the Bay of 
Naples be the remains of an ancient vol- 
canic crater, and to what diffance within 
the fea the roots of Mount Vefuvius and 
thofe of Ifchia extend, 


A N excurfion from Naples to Caferta, and 
thence to the neighbouring aqueducts, fur- 
“nifhed me with an opportunity for new vol- 

canic 
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canic obfervations. Some miles before we 
arrive at the {mall city of Caferta, ennobled 
by the fuperb royal palace, which may be 
faid to confift of four grand palaces united 
in one by the hand of a mafter, we meet. 
with calcareous earth, which continues to 
the aquedudts, diftant fix miles from that 
city, and which are a prodigy of art. ‘They 
confit of a large and magnificent bridge, of 
the aftonifhing length of two miles, and of a 
proportionate breadth. Within this bridge 
runs a wide canal, brought from a mountain 
at the diftance of twenty-fix miles, which, | 
pafling through fubterranean conduits, fkirts 
the fide of the hill, and defcends to Caferta, 
near the Royal Gardens, As the neighbour 
ing mountains abound in calcareous ftone, I 
was not furprifed to find the pavement of 
the bridge formed of that ftone; but it fome- 
what excited my attention when I perceived 
that the remainder of the edifice was con- 
ftrudted with volcanic tufa, in which are 
mixed fome pieces of enamel. Sir William 
Hamilton has told us, that in the en- 
virons of Caferta, below a firatum of vege= 

table 
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table earth four or five feet iii thicknefs, We 
meet with cinders, pumices, and fragments 
of lava; and that, on digging near the found= 
ations of the above-mentioned aquedu@&s; 
volcanic earths are difcovered. : I thereforé 
firft conjectured that the tufa had been pros 
cured from thefe fubterranean places; an 
opinion in which I was confirmed by obferv- 
ing that the whole country round was éal- 
careous, not excepting the higheft moun- 
tains, which were, nearly all, of the fame 
eontexture and colour with the chains of 
hills between Naples and Loretto. One of 
the inhabitants of this part of the country, 
however, affured me that this tufa was dug 
from a plain; about a mile diftant to the north, 
called the Valley of Metelona, of which I was 
convinced, on repairing to the fpot. ‘This 
tufa, in feveral places, lies in heaps on each 
fide of the public road, principally near the 
‘ Taverna, where we find the excavations, not 
within but above the ground, which have 
in part fupplied materials for thefe aque- 
ducts. This tufa is extremely porous, and 
being immerfed in water attracts it forcibly; 
| and 
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and witha flightly hiffing found, as is the 
cafe with other bibacious bodies. Like tu- 
fas in general, it has a moderate weight and 
confiftence, is rough to the touch, and in- 
clines to.a yellow colour. But, on a more 
minute examination, it difcovers its original, 
and is found to-be compofed of a mixture 
of {mall fragments of pumice, and any piece 
of it detached from the mafs will be found 
to contain fragments of that ftone. It ap- 
pears as if compofed of {mall threads ex- 
tended lengthwife, which viewed with the 
lens are found to be flender filaments, ex- 
tremely friable, and generally parallel to each 
ether. It contains, many cavities, within 
which the pumice appears changed into vi- 
treous balls; we likewife find little globes of 
pumice, which have an external vitreous 
coat, but which, within, have preferved their 
fibrous nature: laftly, in fome parts of this 
tufa are contained pieces of folid enamel, 
extremely friable, fhining, and in their frac- 
. tures refembling afphaltum. 


The tufa now defcribed is of a fingular 
| , quality; 
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quality; at leaft, in my travels through the 
Two Sicilies, Ihave not found any refem- 
bling it. The others are, ufually, of an ar- 
gillaceous bafe; this, as has been faid, is a 
compolition of fragments, of pumice.. Hence 
we may eafily conceive that the refults pro». 
duced by the furnace muft be different. The 
tufa of Metelona afforded a true enamel, 
but the others remained infufible. 


The edges of the tufa, or rather of the 
broken and half pulverized pumices,. are 
furrounded with calcareous ftone. ‘There 
is, however, no doubt that thefe pumices, 
befides having deep roots, extend likewife 
laterally among the ftone to a great diftance: 
Thefe volcanic matters have probably an im- 
mediate communication with the volcanos 
of Naples and its environs, as alfo with thofe 
of the Agro Romano, and perhaps alfo 
with thofe of Tufcany, fo as to form a {oil 
entirely volcanized, of immenfe extent. 


Some have conjeCtured, and perhaps not 
without reafon, that the great bafon of the 
ion; 
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fea, called the bay of Naples, in front of 
‘Capri, is the remains of an ancient volcanic 
crater. It would contribute to the advance- 
‘ment of natural knowledge, were the bottom 
to be explored, at various diftances from the 
‘hore, by the means of fuch inftruments as 
are employed to fifh up coral, and, fome- 
times, pieces of the rock on which it grows. 
Should we by fuch means difcover a cavity 
| fimilar to an inverted funnel, or draw up 
fubftances from the bottom, which fhould be 
known to owe their origin to fire, this con- 
je&ure would become a well-founded opi- 
nion. 


A portion of the roots of Mount Vefuvius 
| ‘are bathed'by the fea. Who can fay how 
far thefe roots may exténd under the water ? 
The fame may be remarked of Ifchia, which, 
perhaps, as fome have conjectured, was an- 
ciently joined to Procida: it were to be 
wifhed that we could obtain facts that might 
afcertain the truth of fuch conjectures. © It 
is well known how far Sir William Hamil- 
| ton has extended the limits of the volcani- 
zation. 


| { 192 4) 


zation of the Phlegrean fields, by land ; and 
there is no doubt but they might. be Rill 


~ 


more enlarged by fea.. The experiments ne- 
ceflary for this are certainly difficult, but 
not impoflible. The induftry of two Italians 
of merit, the Count Ferdinando Marfigli, 
and Vitaliano Donati, has made us ac- 
quainted with the nature of the bottom of 
fome parts of the Mediterranean, and the | 
Adriatic. Inthe courfe of this work Lthall - 
ftate what I have obferved relative to. the 
bottom of the famous ftrait of Meffina, and 
“that in which the channels that feparate the | 
Eolian ifles terminate. It is greatly to be 
wifhed, for the advancement of volcanic 
knowledge, that the bottom of the fea near 
Naples, and the adjacent places, might be | 
explored by fimilar experiments. 


CHAP. 
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CHAP. VIL 
JOURNEY TO MOUNT ETNA. 


| Comparifon between Vefuvius and Etna—The 
lavas of the latter volcano begin to appear, 
from the fea, at the diffance of thirty-feven 
miles from Mefina—Different epochs of the, 
flowing of thefe lavas—Modern Catania 
almoft entirely built of lava; as was the 
ancient city, which was deffroyed by an 
earthquake in 1693—Remarks on the ob- 
fervations of Mr. Brydone, relative to Etna 
—Uncertainty of the opinion of Count Borch, 
that the age of thé lava may be calculated 
by the quantity of vegetable earth produced 
by time—Fruitle/s attempts to render cul- 
tivable the eruption of 1669—The thinnefs 
of the cruft of vegetable earth, the caufe of 
ihe fertility of the lower region of Etna— 
Monte Roffo—Eruétation of its lavas 
Abundance of fhoerls on this mountain— 
Wort O | Chemical 
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Chemical analyfis of thefe fboerls—Felt/pars 
not always more difficult to fufe than fhoerls 
— View from Monte Roffo of the whole 
current which, in 1669, flowed into the 
fea—Calamities fuffered, at different times, 
by St. Niccolo dell Arena from the eruptions 
of Eina—Lavas of the middle region—Its 
great celebrity for luxuriant vegetation, 
and the loftinefs of its trees—Great anti- 
quity of thefe two regions—Grotta delle 
Capre—Nature of the lavas of that grotto. 


THoucH Vefuvius, confidered in itfelf, 
may be juftly called a grand volcano, and 
though, from the deltru@ion and calamities 
it has at various times occafioned, it has con- 
| tinually been an objeét of confternation and’ 
| terror to the inhabitants of the neighbouring | 
country ; yet when it is compared with Etna _ 
it muft lofe much of its celebrity, and ap- 
pear fo diminifhed, that, if the expreflion . 
may be allowed, it may be called a volcano 
for a cabinet. Vefuvius does not, perhaps, 
rife higher than a mile above the level of 
the fea; and the whole circuit of its bafe, 
including 


| € ‘95 
including Ottajano and Somma, is not more 
than thirty miles; while Mount Etna covers 
a fpace of one hundred and eighty, and in 
| its height above the fea confiderably exceeds 
two miles. From the fides of Etna other 
leffer mountains rife, which are as it were its 
offspring, and more than one of which equals 

Vefuvius in fize. The mo& extenfive lavas 
of the latter mountain do not exceed feven 
miles in length; while thofe of Etna are ‘fife 
teen or twenty,and fome even thirty miles i in 
extent. The borders of the crater of Mount 
Etna are never lefs than a mile in circuit, and, 
according to the changes to which they are 
fubje@, fometimes two or three miles; it is 
even reported, that in the dreadful eruption 
of 1669 they were enlarged to fix*. But 
the circumference of the Vefuvian crater is 
never more than half a mile, even when 
wideft diftended, in its moft deftru@tive con- 


flagrations f. eae. the earthquakes occa 
fioned 


* Borelli, Hift. Incend. Etta, ah, 1669. 
_. + I know not how M. Sage was led into fo ftrange 


an error as to affert that the crater of Vefuvius is more 
O 2 than 
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fioned by the two volcanos, their eruptions, 
. fhowers of ignited ftones, and the deftruction 
‘and defolation they occafion, are all likewife 
proportionate to their refpective dimenfions. 
We cannot therefore wonder that vifits to 
Vefuvius fhould be confidered as undertak- 
ings of little confequence, and never oe made 
public, except lavas fhould have been flow- 
ing atthe time; while a journey to Etna is 
confidered as no trivial enterprife, both from 
the difficulty of the way, and the diftance ; 
as from Catania, whence it is ufual to fet out, 
it is thirty miles to the fummit of Etna. On 
fuch a journey; likewife, we have to pafs 
through three different climates ; whereas to 
go from Naples to Vefuvius fhould be rather 
called an excurfion than a journey. We 
find alfo little difference between the tem- 
perature of the air at the bottom of this lat- 

ter mountain, and that of its fummit.  Not- 
withftanding thefe difficulties, however, the 


than three miles in diameter. (Elem. de Min. tom. 1.) 
. Were this true, the circumference of the Vefuvian cra- 
ter muft be nearly ten miles, an extent which perhaps 
the crater of no rennet in he world ever had. 


a gantic 
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gigantic majefty of the Sicilian volcano, its 
fublime elevation, and the extenfive, varied, 
and grand profpe&s its fummit prefents, 
have induced the curious, in every age, to. 
afcend and examine it; and not a few have 
tran{mitted to pofterity the obfervations they, 
have made during their arduous journey. 


Thefe examples would alone have ftrongly 
excited me to make the fame j journey, and 
fimilar refearches ; but I had alfo a ftill more 
powerful ORE in the undertaking in 
which I had engaged to travel through the 
Two Sicilies, in order to make obfervations 
on the volcanos, among which Etna muft 
principally claim my attention, as being the 
largeft and moft ftupendous of all that are, at 
prefent, in a ftate of conflagration on the fur-- 
face of the globe. I was, likewife, induced’ 
to believe that, notwithftanding fo many 
journeys to this mountain have already ap- 
peared, I might ftill publith mine; and that’ 
for feveral reafons. Firft, becaufe I-flatter 
myfelf that I {hall be able to ftate.fome ob- 
fervations which will be, in part at leaft, new 
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to the reader; fecondly, becaufe I {hall thus 


have. an opportunity to examine many 
things related by the travellers who have 
preceded me, which do not always appear 
to bear the ftamp of truth; and laftly, be-+ 
caufe my remarks may furnifh fubjects for 
ufeful difcuffion. 


I took my departure from Meffina for Ca» 
tania, a diftance of fixty miles, by fea,.in a 
{mall veffel, coafting clofe upon the land, all 
the way, to examine the fhore. Onthe rf 
of September, I landed, at the diftance of 
fifteen miles from Meffina, on a part of the 
fhore which forms there a head-land, where 
mariners are accuftomed, fometimes, to make 
afhortftay. The fhore here was entirely of cal- 
careous earth, except fome pieces of feattered 
detached lava. The latter produ&@ion excited 
in me fome doubts whether the explofions 
of Etna had ever reached to fo great a dif- 
tance ; but the mariners who were with me 
affured me, that thefe pieces of lava had been 
brought from the fhore of Catania by vellels 
who had taken them in as ballaft, and, left 

them | 
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them here when they had no farther occafion 
for them, in confequence of having taken in 
other lading. Of the truth of this account 
I was afterwards fatisfied, as I found this 
lava perfectly fimilar to that in the neigh- 
bourhood of Catania, 


- The real eruptions of this volcano begin | 

firft to appear, in the form of rocks of dif- 
ferent elevations, which overhang the fea, 
at the diftance of thirty-feven miles from 
Meffina, on the way to Catania; and at the 
fame diftance Etna is faintly feen to {moke, 
and majeftically raifes its head above the 
other mountains of Sicily. We had a clear 
view of it, the fky being free from clouds; 
and I began to entertain a hope that I {hould 
be able to v:fit its higheft fummit, fince it was | 
not, as it frequently is, covered with fnow. 


Before we arrived at Catania, I landed at 
feveral places, to examine the fhore, which 
is‘entirely formed of lava. I was particu- 
larly attentive to its courfe and changeable | 
ftructure. The greater pait of the lavas 

O4 pro» 
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proceedin a right line fromthe body of Maunt 
Etna, with various inclinations to the level of | 
the fea; and many of them, having been 
broken by the violent thocksof the waves, ex- 
hibit their various ftratification, and fhew the 
different epochs in which they have flowed, 
by the difference of their ftrata, and the coat- 
ings of vegetable earth more or lefs thick - 
interfperfed between thofe ftrata. 


All thefe lavas, at leaft thofe which I ex- 
amined, are fimilar with refpe¢t to their bafe, 
as they all derive their origin from the horn- 
ftone, and all contain within them feltfpars 
cry ftals. 


T employed two days in this coafting voy- 
age from Meflina to Catania. The mate- 
rials of which the latter city is built are fuch 
as might be expected in a volcanized coun= 
try, where ftones of any other than a volcanic 
nature are not to be found but ata cone 
fiderable diftance. The edifices, both pub- 
lic and private, and even the walls of the 
city, are principally of lava; which has fur- | 

h I nithed | 
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nifhed materials not only for the modern 
| Catania, but alfo for that more ancient city, 
which was entirely deftroyed by an earth» 
quake in the year 1693; at leaft its ruins 
when dug up have all been found to confift 
of lava. We learn likewife from obferva- 
tions anterior to that fatal period, that lava 
has been met with under its foundations on 
the occafion of digging for wells*; nor is 
it pofible for us to fay to what depth the 
roots of the Etnean eruptions extend, If 
we only take a view of the furface of 
the territory of Catania, we every where 
meet with immenfe accumulations of lava, 
among which the moft confpicuous are 
the remains of that torrent which poured 
from one of the fides of Etna in 1669, inun- 
dated, with wide-fpreading ruin, a fpace of 
fourteen miles in length, and nearly four in 
breadth, rofe over the walls of Catania, bury- 
ing under it a part of the city, and at A 
precipitated itfelf into the fea, 


— It would be a fuperfluous labour were I to 


* Borelli, ubi fup. 
i proceed 
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proceed to give a long and minute defcrip~ 
tion of this torrent of lava, which has been 
already fo amply deferibed by Mr. Brydone*, 
Count Borch |, Sir William Hamilton i, 
and Riedefel§; though I cannot fay that 
the relations of four travellers, who repeat the 
fame things after each other, were much 
wanted; fince our illuftrious countryman, 
the Italian Alphonfus Borelli, who was pre- 
fent at the time when this dreadful torrent 
of fire bur forth, wrote a work. exprefsly 
to .defcribe it.||. It appears to me preferable 

drv to 


* Tour through Sicily, + Lettres fur la Sicile. 
4 Campi Phlegrei. § Travels in Sicily. 


| Mr. Brydone is the only one of thefe travellers 
who mentions Borelli. He cites four obfervations from 
him; but perverts them, to give them more an air of 
the marvellcus. | 

He fays, firft, that according to the teftimony of 
Borelli, ‘‘ after the moit violent ftruggles and fhakings 
“ of the whole ifland, when the lava at lat burft 
“¢ through, it {prang up into the air to the height of 
“ fixty palms.” 

Mr. Brydone I hope will pardon me, when I tell him 
that Borelli, here, certainly, only fpeaks of fome local 
fhocks, and tremblings of certain places in the vicinity 


of 
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to prefent the reader with sa view, with 
fome improvement which this celebrated 
- Phyfician 


of the volcano, and by no means of a fhaking felt over 
the whole ifland, As for the lava fpringing up into 
the air to the height of fixty palms, there is not a word 
about it in the whole book. | 

Mr. Brydone, likewife, makes Borelli fay, that “ for 
“ many weeks the fun did not appear, and the day . 
# feemed to be changed into night.” 

But all we find in Borelli’s account, relative to this 
darknefs, is, that ‘on the 8th of March, an hour before 
© fun-fet, the air, in. the fuburb of Pidara, and fome 
© other neighbouring places, became fomewhat thick 
8 and dark, with a darknefs fimilar to that which is 
© caufed by fome partial eclipfes of the fun.” : 

The two other paflages, which I omit for the fake of 
brevity, are equally perverted. 

Mr. Brydone, indeed, through his whole journey to 
Etna has fufficiently fhewn his attachment to the mar- 
vellous, and, where that has failed him, has had recourfe 
to the aid of his playful fancy to furnifh him with ex- 
travagant, though ingenious, inventions of the ridicu- 
lous kind. The ftory of the veil of St. Agatha is 
an example; which veil, according to him, the people 
of Catania confider as an infallible remedy againft 
volcanos, but which at the time of a great eruption 
© feemed to have loft its virtue; the torrent burfting 
“ over the walls, and {weeping away the image of 
< every faint that was placed there to oppofe it.” But 

| would 
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Phyfician of Naples caufed to be taken on 
the fpot, at the time, and which tn the moft 
natural manner reprefents this river of fire 
fuch as it appeared at its beginning, during 
its progrefs, and at its end; it will likewife 
render much more intelligible feveral parti- 
culars of which I propofe hereafter to treat. 
(See Plate I.) | 

Having mentioned thefe travellers, I fhall 
make fome obfervations on what has been 
faid by Count Borch relative to the:changes 
that have taken place in the lava of 1669, 


would it not have been more commendable to have 
furnifhed his readers with real information, inftead of 
filling fo many pages with thefe trivial and infipid plea- 
fantries? In fa@, after having read his five letters on 
Etna, what idea do they enable us to form of the nature 
of this mountain ? | 

I do not mean, by what I have faid, indifcriminately 
to condemn the whole work of Mr. Brydone. His 
Tour frequently contains fa&s and obfervations well de- 
ferving attention. It is elegantly written, and the au- - 
thor was well acquainted with the fecret of exciting 
our curiofity, and rendering his narrative interefting 3 
though frequently, with that kind of intereft which 
feems more fuitable to romance than to authentic 
hiftory. 

and 
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and thofe of fome other eruptions preceding, 
and pofterior to, that time. Thefe changes 
confift in the vegetable earth which, begins 
to appear on them, generated in part from 
the decompofition of the lava, and in part 
from the deftruQion of the plants, which, 
after a certain time, are produced upon it. 
From the quantity of this earth he deduces a 
rule to judge of the age of the lava; which 
he endeavours to prove by examples of dif- 
ferent Etnean lavas, of various epochs, which 
are covered with more or lefs of this earth in 
proportion as they are more or lefs ancient. 
Thus, a lava produced by an erùption in 
1157, when he examined it in December 
1776, had a coating of earth twelve inches 
thick; another which had flowed in 1329, 
had one of eight inches; on that of 1669, 
was found more than one inch; while the 
moft recent, that of 1766, was entirely def- 
titute of fuch earth. Whence he concludes, 
that, from the antiquity of the lavas, afcer- 
tained by the quantity of earth with which 
they are covered, may be deduced the anti- 
quity of the world. 
As 
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As this argument is certainly fomewhat 
fpecious, and has been employed by others, it 
merits to be difcuffed. We undoubtedly know 
from repeated obfervations, that lavas, after a 
feries of years, are invefted with a ftratum of 
earth proper for vegetation; and the fact has 
already been proved in this work: nor can 
it be denied that this earth is originally pro- 
duced by the decompofition of the lavas, 
and that of the plants which have taken 
root upon it. The fame may be obferved 
in mountains not volcanized, the ftones of 
which (at leaft very frequently), being long 
expofed to the action of the air and feafons, 
are refolved into an earth proper for the 
growth of vegetables. It would not, there- 
fore, admit of a doubt that the more ancient 
lavas muft afford a greater quantity of earth 
than thofe of more recent date, were every 
exterior circumftance equal; were they all 
of the fame confiftence and qualities, and all 
equally affe&ted by the fire. But how 
greatly they differ in thefe refpects we have 


already feen, and fhall fee ftill more in 


the progrefs of this work. Such differences, 
9 . therefore, 
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therefore, muft render the argument of 
Count Borch extremely inconclufive ; fince 
 alava of an earlier age may have much lefs 
earth than one of later date; a circumftance 
which the Chevalier Gioeni told me he had 
frequently obferved in feveral of the lavas of 
Etna. 


_ Among the lavas adduced by Count Borch, 
in favour of his hypothefis, is that which 
flowed in 1329, which, when he examined 
it, that is four hundred and forty-feven years 
after its eruption, was covered with eight 
inches of earth. Yet the lava of the Arfo, 
in Hichia, which rufhed into the fea in 1302, 
when I faw it in 1788, ftill preferved in 
every part its hardnefs and fterility *. 


It appears, likewife, extraordinary, that 
this writer fhould not have noticed the re» 
mains of another current of lava near Catania, 
which has been employed for two thoufand 
years as materials for buildings, and which 
retains fuch hardnefs, that where the labour of 


* Chap. V. 
the 
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the cultivator has not been exerted it fill 
continues entirely fterile. 


With refpe& to the lava of 1669, I cannot 
conceive how the Count could attribute to it 
an inch or more of earth, fince it is entirely 
deftitute of it. Were this the fact, the fur- 
face of the lava muft at leaft, in fome few 
places, exhibit fome blades of grafs; or {mall 
plants, as a ftratum of earth an inch thick 
would be fufficient to notirifh them; but we 
find it, on the contrary, deftitute of every ve- 
getable, except a few lichens, which we know 
will take root and grow on the hardeft bo- 
dies, and fuch as entirely refift all effe& of 
the air, as quartzes, and even on the fmooth 
and flippery furface of vitreous fubftances. 
The Count, very poflibly, examined this lava 
in low hollow places, into which the rain- 
water had drained, and brought down with 
it fome particles of earth, that might have 
formed a thin ftratum *, 


* With refpe& to the uncertainty and fallacy of any 
calculations deduced from the greater or lefs quantity 
of vegetable earth which may cover lavas, the reader 
may confult the work of M. Dolomieu above cited. 


Before. 
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| Before I travelled into. Sicily, I had read 
the eulogiums beftowed on the Pririte of 
Bifcaris, by Count Borch; among other rea- - 
fons, becaufe he had exerted himfelf in at- 
tempts to change the face of the lava of 1669, 
and transform the ungrateful foil into a 
fruitful garden. When I arrived in the 
ifland, I admired the effe& of human art. 
In many places the hardeft lava had been 
opened by the force of mines; while in 
ethers it had been broken into extremely mi- 
nute fragments; into which, when collected 
in certain receptacles, feveral kinds of ufeful 
plants had been inferted : but, unfortunately, 
they always perifhed; though they were re- 
peatedly planted. Some few I found living, 
as here and there a pomegranate or an al- 
mond tree; but thefe were extrentely weak 
and mani, though the broken lava among 
| which they had taken root was mixed with 
‘vegetable earth. A fpecies of the Indian fig*, 
alone, throve and flourifhed; but it is well 
‘known that this fhrub delights in lavas, and 


* Cactus opuntia. Linn. 
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that it will take root, grow to a confiderable 
height, and bear fruit plentifully, on the 
moft fterile. In the courfe of this work. I 
fhall have occafion to treat more at length 
on this fubje&. At prefent there only re- 
mains a large pond which has been dug in 
the lava of a confiderable depth, and com- 
municating with the water of the fea, in 


which are preferved different kinds of fith. 


After having, for a confiderable time, ex- 
amined the environs of Catania, aflifted bythe — 
Chevalier Gioeni, to whom I owe the moft 
lively and fincere gratitude for numerous fa- . 
vours; I fet out for Mount Etna,on the morn- 
ing of the 3d of September, accompanied, — 
among others, by Carmelo Pugliefi, and Do- 
menico Mazzagaglia, two guides extremely 
well acquainted with the roads. I performed 
the greater part of the journey on foot, only 
riding when I found myfelf fatigued. I 
think it fcarcely neeeflary to mention, what 
has been fo often repeated by travellers, and 
therefore muft be fo well known, that the 
lower region of Mount Etna, which extends. 

through 
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throiigh twelve miles of the afcent towards 
the fummit, is incredibly abundant in paf- 
tures and fruit trees of every kind *. 

It is alfo well known that this fertility 
is to be afcribed to the lava, which, foftened 
by length of time, has produced a moft fer- 

tile foil, thus compenfating paft calamity by 
prefent fruitfulnefs. To this, however, the 
induftry of man and arts of agriculture have 
not a little contributed; as well as the cora 

ruption and decompofition of vegetables, 
which have fo great a fhare in the fru@ifi- 
tation of the earth. Thefe lavas, however, 
in fome places, ftill manifeft their native 


* The fettility of this region has been celebratàl by 
the greater patt of thofe authors who have written cone — 
cerning Etna; among which the moft diftinguifhed are 
Strabo, and Fazello, but above all Peter Bembo, who, 
after having vifited the mountain, compofed an ingeni- 
ous dialogue on the fubje&. It may excite fome fur. 
prife, that, after fo many defcriptions of this region, and 
after Borelli, above a century before, had thought fuch 
a defcription fuperfluous ; Mr. Brydone fhould imagine 
it worth while once more to recount the prodigies of 
pui fertile foil. 

Pa wildnefs, 
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wildnefs, rifing above the ufeful foil, iù 
craggy points and tumours, or difcovering | 
their naked fides on the banks of rapid tor- | 
rents. On fome declivities, where the earth — 
has but little depth, we find trees, the roots © 
of which, not having been able to penetrate 
the unyielding lava, have turned afide, and | 
extended horizontally along the furface of © 
the foil. Whence it evidently appears that | 
the fertility of the inferior region depends | 
entirely on a cruft of earth, more or lefs 
thick, without which the fame barrennefs — 
muft take place, which, it cannot be doubted, 
once prevailed. 4 


At ten in the morning, I arrived at the — 
village of Nicolofi, (Plate I. H.) near Monte — 
Roffo, which formerly was a plain, when 
in 1669 a new vortex opened, and difgorged |. 

a dreadful torrentof lava, which poured head- 
long down until it reached the fea, where it 
formed a kind of promontory (Y). It would 
have been a great omiffion not to have vifited _ 
this mountain, though it lies a little out of 

the 
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the dire& road up Etna. Befides the me- 
morable eruption which-has been mentioned 
more than once, other objects relative to 
it, which I had here an opportunity of exa- 
mining on the fpot, attracted my attention. 
Among thefe, was that quantity of black 
fand which was thrown out in that eruption 
from the new volcanic mouth, which ftill 
‘remains, and covers an extenfive plain be- 
yond Nicolofi, where once verdant trees 
flourifhed ; fome of which ftill preferve re- 
mains of life, and raife their leafy branches 
above the changing fand. ‘This fand, which 
covers a circuit of two miles round Monte 
Roffo, when it was firft ejected from the 
"vortex, extended over a fpace of fifteen 
miles; and covered the ground to fuch a 
height, that the vines and fhrubs were en- 
tirely buried. Some of the finer particles 
of it were carried by the foutherly wind even 
to Calabria, where they fell thick in many 
: Pree as we are informed by Borelli. 


Asl approached the mountain, I found 
“the depth of the fand greater, and it became 
3 Ph be ee a con 
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a confiderablée impediment in my way, as my 
leg frequently fank into it up to the knee. 
It is well known that this mountain is 
forked, being fo formed by the eruption, at 
which time it was called by the country peo- 


ple, Monte della Ruina (the Mountain of ~ 


Ruin), and afterwards Monte Roffo (the 


Red Mountain), probably becaufe fome parts _ 


of it appeared of that colour. Borelli tells us, 
that its circumference at the bafe does not 
exceed two miles, and that its perpendicular 
height is not more than one hundred and 


fifty paces; while Sir William Hamilton | 
eftimates its height at a mile, and its circuit 


at leaft at three. From the obfervations I 
have been able to make, I muft prefer the 
eftimate of the Italian mathematician to that 


of Sir William. 


The accurate accounts of the fame Borelli 
inform us, that the gulf whence this eruption 
iflued opened on the r1th of March, 1669, 
about the time of the fetting of the fun; that 
the lava burft forth that fame night; and 


that, on the 13th of the fame month, al 


fhower 
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thower of fcoria and {and began to be caft into 

the air, which continued three months, and 

formed Monte Roffo. From among a hun- 
dred or more mountains which rear their 

heads on the fides of Mount Etna, this is 
| the only one with the hiftory of the forma» 

tion of which we are acquainted *, 


On examining this bifurcated mountain 
at the top, on the fides, and at the bottom, 
efpecially in thofe places where the rain» 
waters had produced furrows and deep ex- 

-eavations, I found it compofed of different 
| fcorie and fand, that is to fay, lava that had 
undergone various modifications, and from 


* Sir William Hamilton, in his journey to Etna, fpeak- 
ing of this eruption, cites an account of it by the Earl 
of Winchelfea, who was prefent at the time, but which 
is more marvellous than true. He did not approach 
the place, but only beheld the eruption from the towers 
of Catania. He tells us, that the fire divided one moun- 
tain into two; and that it was compofed, as were the 
itones and afhes vomited out (befides other principles), 
of mercury, lead, bronze, and every other kind of metal ; 

which alone would be fufficient to deprive this account 
_ of all credit. , 
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that fame lava which has formed the ims 
menfe current; as fufficiently appears from 
the identity of their principles. The bafe of 
this lava is the horn-ftone : itis of a grey co- 
‘lour, dry in its fractures, rough to the touch, 
of a grain moderately fine, gives fparks with 
fteel, and founds when ftruck. It ferves asa 
matrix to a great number of felt-fpathofe and 
{hoerlaceous cryftallizations *. If from this 
lava we turn our eyes to the fcoriz, of which 
Monte Roflo is principally compofed, wé 
obferve the fame kind of bafe, containing, in 
like manner, fhoerls and feltfpars; except 
‘only that the fcoria have more lightnefs and 
friability, from their greater number of pores, 
which gives them the refemblance of certain 
fpunges; befides that they have a kind of 
vitreous appearance, and that the pieces on 


* I have given a brief defcription of this lava, as, in 
the prefent cafe, it feemed neceflary ; but, in future, I 
do not propofe to defcribe the lavas and other pro- 
du&ions of Etna; 3 both becaufe a month would not 
have | been fuflicient to have made a proper examination 
of them all, much lefs the fhort time I was able to em- 
ploy i in this journey; and becaufe M. Dolomieu has 
already undertaken to give this defcription. 


9 the 
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\ the furface are fcabrous; differences which 
arife from the fcorie having been more 
changed than the lavas by the activity of 
the fire, and that of the elaftic gafes, 


When the volcano threw up a deluge of 
fcoriz, a great number of them muft clafh, 
be broken, and reduced to powder; thus 
producing fhowers of fand: whence the fand 
that covers the environs of Monte Roffo, 

- which, from the examinations I have made, 
I find to confift only of triturated fcariz. 
The lava of Monte Roflo, the fcoria, and the 
fand confift, therefore, of the fame compo- 
nent parts, 


M. Dolomieu having found, at Monte 
Roflo, great numbers of detached fhoerls, of 
the fame kind with thofe which enter into 
the lava of that current; that is to fay, 
black, lamellated, flat, of a hexaedrous prif= 
matic form, and, for the moft part, termi- 
nated by a dihedrous pyramid, he thought, | 
with apparent reafon, that they at firft en- 
tered into the body of the lava; he there-' 

I fore 
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fore endeavoured to explain in what manner 
they were feparated from it; having re- 
courfe to the fulphur, which, according to 
him, had fcorified the lava, but had not been 
able to ‘produce the fame effect on the 
fhoerls, from the {mall quantity of iron they 
contain, which, confequently, remained free 
and detached, 


It is incredible how great a number of 
thefe loofe fhoerls are to be met with about 
Monte Roffo, and particularly on its top. 
When I was there, the fun fhining clear, I 
faw them, in feveral places, fparkling on the 
ground, and I had only flightly to move 
the fcoriz and fand, to bring them to light 
by hundreds. They were exaétly fuch as. 
they are defcribed by the French naturalift.. 
I formed a defign to afcertain the truth of the 
theory by which he has endeavoured to ex- 
plain the feparation of the fhoerls from the 
lava, and when I returned to Pavia I made 
feveral experiments for that purpofe. As 
his hypothefis was, that it proceeded from 
the fhoerls containing a lefs quantity of iron 

than 
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than the lava, it was to be expected that the 
magnetic needle would be lefs affected by 
the former than the latter, From the ex- 
periments I made both with the lava, or, 
more properly fpeaking, its bafe, and with 
the detached fhoerls, I perceived that the 
needle was attracted by the former at the 
diftance of 1, +, and even 3 a line, while the 
| aftra&ive force of the detached fhoerls aGQed © 
on it at the diftance of 4 of a line, + of a line, 
and a whole line; dne fhoerl even gave 
manifeft figns of attraction at the diftance 
‘of a line and a half. Itis fcarcely neceflary 
to remark, that in fuch experiments every 
acceflary circumftance ought to be equal; 
that is, the pieces of lava ought to be equal 
in fize, and of the fame configuration with 
the detached fhoerls. Thefe experiments 
prevented my adopting the theory in quef- 
tion, fince they fhewed that the martial prin- 
ciple was much more abundant in the fhoerls 
than in their bafe; contrary to the hypothefis 
of M. Dolomieu. Reflecting, however, on 
the phenomenon of the ifolated fhoerls, ano- 
ther mode of explanation occurred to me, 

5 which 
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which I fhall here fubmit to the judgment 
of the learned reader. 


Experience has fhewn, that the volcanie 
fire which melted the lava was incapable of 
melting the fhoerls, as they are found within 
it as completely cryftallized, with angles as 
acute, and of the fame luftre, as thofe which 
are detached among the fand and fcorie. 
As they are therefore fo refra&ory to the 
fire, and are, befides, of a different fpecific 
gravity from the lava, it may reafonably be 
fuppofed that, when the latter was melted, 
and, in the eruption of 1669, forced by elaf- 
tic vapours to a prodigious height, where it 
was feparated into {mall particles, numbers 
of fhoerls were detached from it, and fell, 
ifolated, partly within the crater, and partly 
around it. As thefe fhowers of fiery lava 
continued three months, the number of 
fhoerls which thus fell detached muft have 
been very confiderable, as we, in fact, find 
them at prefent. 


The refults produced by the furnace on 
thefe 
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deli fhoerls when detached are very differ- 
ent from thofe they exhibit when incor- 


porated with the lava. In the former cafe 
they are infufible, though they fhould re- 
main there feveral days. When minutely tri- 
turated, indeed, their particles will conglue 
tinate together, but without forming a com- 


‘pact and vitreous body. The fufion, on the 


contrary, is perfect in thofe which are en- 
veloped in the body of the lava. Monte 
Roflo, quite to the fea, abounds in fuch 


{hoerls. A few hours in the furnace are fuf- 


ficient to change them into a fhining, coms 
pact, and extremely hard enamel. Some li- 


_ neament of the feltfpars contained in the 


lava always remains ; but it is impoffible to 
difcover any traces of the fhoerls, they hav- 
ing formed, with their bafe, which has 
pafied into the flate of enamel, a fimilar 
and homogeneous body. The bafe of this 


lava, which, as we have faid, is of Rorn- 


ftone, has therefore acted as a flux on the 
thoerls. 


Fi SER 


This experiment throws light on another 
fubje& 


(2004 
fubje& of fome importance, already men- 
tioned in Chap. V. which treats of Ichia ; 
where {peaking of the fufion obtained in the 
furnace of fome feltfpars, though detached, 
of fome of the lavas of that ifland, I obferved 
that it is not always true that the felt{pars 
are. more difficult to fufe than fhoerls, as 
is generally imagined. 1 then alluded to 
what is here detailed, though this is not the 
only place where that truth will be proved. 


I fhall make another remark or two on 
thefe fhoerls. They do not belong, exclu- 
fively, to this lava of Monte Roflo, but are 
found in many others of Mount Etna. | 


I do not know that any attempt has been 
hitherto made to analyfe them chemically. 
1 therefore undertook to afcertain their com- 
ponent principles by the procefs with af- 
beftine earth invented by Bergman. From 
100 docimaftic pounds of thefe fhoerls I‘ 
obtained the following refult :_ 


Silex 
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ae Pounds, 
Silex _..- ; bn dhe 
Linee. x 18,7 
Iron RR e | 7,0 
Alum, ee - 12,4 
Magnefia FRETTA Be 


Sum 94,3 


Monte Roffo (the Red Mountain), as we 
have already faid, has received this name 
from fome parts of it being tinged with that 
colour, though there are others which ‘are 
white, and others yellow. Allthefe parts of 
it are found to be more or lefs decompofed, 
and, in general, they are only fcorix. It, 
feems indubitable that thefe colours are 
produced by iron, changed or modified by 
acids. 


Mae of thefe fcoriz, which have not been 


* It muft be remarked, that befides the almoft irre- 
parable lofs in manipulation, and that of the water pre- 
exifting in the fhoerls, the lime is here deprived of the 
acid with which it was before combined. 


| affected 
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Affeéted by the action of the acids, exhibit 4 
remarkable phenomenon. They ate éovered 
_ with a thin coat of pellucid glafs, and feem 
as if a fheet of water had flowed over them 
and been fuddenly frozen. This appear- 
ance, which in the neighbdtithood of any 
other volcano would not merit a moment’s 
regard, is remarkable at Etna, becaufe we 
there meet with no vitrifications; M. Dolo- 
mieu, whofe induftry and accuracy are fo 
great in all his refearches, having found 
only one piece, and that of uncertain origin. 


This vitreous integument has very pro- 
bably been occafioned by a more energetic 
action of the fire. 


After I had ftaid fome time at Monté 
Roffo, equally to my inftru@ion and amufe= 
ment; and had viewed with admiration the 
trunk and branches of that extenfive river 
of lava, which ifluing from the root of the 
mountain, and inundating an immenfe tra& 
of country, had rufhed into the fea; I took 


my way towards the monaftery of St. Niccolo 
dell” 
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dell’ Arena, a pleafing refting-place for tra- 
vellers who vifit Etna, where I arrived about 
‘noon on the 3d of September. This very 
ancient edifice, founded on the lava, was 
the habitation of a number of Benedi&ine 
monks, who about two hundred years ago, 
in confequence of the devaftation occafioned 
| by the lava; weré obliged to abandon it, and 
‘retire to Catania. The injuries it has at dif- 
ferent times fuffered are recorded in various 
infcriptions ftill remaining, which comme- 
morate ruinous earthquakes, torrents of lava, 
_ and fhowers of fand and afhes, by which it has | 
been damaged and almoft deftroyed; with 
the dates of the different repairs. The en- 
virons of this place would ftill be entirely 
covered with the black fand thrown up by 
Monte Roffo in 1669, were it not that this 
fand becomes mote eafily changed into ve- 
getable earth than the lava; and, for many 
yeats, has been planted with more than one 
extenfive vineyard, After taking a flight 
refrefhment in this hofpitable place; I con- 
tinued my journey towards the fummit 
of Etna, proceeding over ancient -lavas, 
a Oly 4. ay a | which 
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which were ftill every where unproductive 
of sub kind of vegetable. | 


About three miles above San Niccolo dell’ 
Arena, the lower region of Etna ends, and 
the. middle begins, which extends for ten 
miles, or nearly that diftance, ina dire& line, 
upthe mountain. Itis, with great propriety, 

called /e/vofa, or the woody region; fince 
- it abounds with aged oaks, beeches, firs, and 
pines. The foil-of this region is a vegeta- 
ble earth, generated by the decompofition of 
the iavas, and fimilar to that in the lower ree 
gion; which lavas may not only every where 
be found on digging a little depth into the 
_ ground, but difplay themfelves. uncovered in 
many places, as we have already remarked 
of the lavas of the other region. The mid- 
dle region is celebrated for its luxuriant ve- 
getation and its lofty trees; but it appeared 
to me fcarcely to deferve this celebrity. The 
trees (at leaft in the places where I noticed | 
them), and efpecially the oaks, which form 
the greateft part of this woody zone, are low, 
and as I may ane PORRI in their growth ; 


and 
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and would lofe much when compared with 
thofe of other countries. ‘The beeches, 
which grow only'on the upper extremity of 
the zone, wouid appear mere pigmies, if 
placed befide thofe which rear their lofty 
heads on the Apennines and the Alps. This, 
I am of opinion, is to be attributed to the 
little depth of the earth proper for vegeta- 
tion. “The woods and verdure of thefe 
two regions, the inferior and the middle, 
are recorded by the greater part of the 
writers of antiquity; fo that the com- 
mencement of this vegetation appears to be 
loft in the obfcurity of time. How much 
more ancient, then, muft have been the date 
of the flowing of thofe lavas to the low.de- 
-compofition of which the vegetation owes 
its origin! | 


Before the day clofed, I reached the cele- 
brated Grotta delle Gapre, but it only. af- 
forded us a wretched couch of leaves and 
ftraw. It is, however, the only place where 
the traveller can reft who wifhes early ia 
the morning to reach the top of Etna, which 
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is eight miles diftant. It is one of thofe 
caverns which we frequently meet with in 
the middle of the lavas of that immenfe 
mountain; and a little higher begins the 
laft and fublime region. . Here I {topped to 
pafs the night; but, before I endeavoured to 
compofe myfelf to fleep, I found it very 
agreeable to warm myfelf by a fire made | 
with fome branches cut from the neighbour- _ 
ing trees; as, at this height, Reaumur’s ther- | 
mometer flood at 83 degrees above the freez- 
ing point (51° of Fahrenheit); while in the 
morning of the fame day, at Catania, it had 
been at 23° (72 of Fahrenheit). Cafting 
my eye around the grotto, I perceived the 
names of feveral travellers; fome of them 
names of eminence, with the dates when they 
had been here, cut on the trunks of feveral 
of the oaks; but I muft confefs that I felt 
fome little indignation on remarking that 
‘among all thefe there was not one Italian 
name, 


I fhall conclude this chapter with fome 
remarks relative to an obje@ that has not, 
ta 


{ 229 ) 

to my knowledge, been attended to by any 
other traveller. We have been told that 
the grotto is called La Grotta delle Capre 
(the grotto of the goats) becaufe goats are 
ufed to be fhut in it, in rainy weather ; that 
itis hollowed in the lava in the fhape of a 
, furnace; that it is furrounded with ancient 

and venerable oaks ; that leaves, there, com- 
| pofe the beds of travellers; but no one has 
yet defcribed the qualities of the lava of 
which it is formed. Without pretending 
perfe@ly to fupply this omiffion, I fhall fay 
that the lava here is of a horn-ftone bafe ; 
that it is of an earthy texture; and that, 
though it abounds with pores and vacuities, 
it has confiderable hardnefs. It contains 
fome fhoerls, and likewife two kinds of felt- 
fpars; fome of a flat figure, which are 
extremely brilliant in the fractures; the 
others of an irregular fhape, with little luftre, 
and which manifeft a degree of calcination, | 
though without any indication of fufton. 
A few other thin fmall ftones are interfperf- 
ed in them, which from their hardnefs and 
gres colour I incline to think are chryfo- 
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lites ; as it is known that thefe noble ftones 
are found in many of the lavas of Etna. 


This lava in the furnace is transformed 
into an enamel full of bubbles; and as it 
then changes to a blacker colour, the white 
feltfpars become more confpicuous. The 
magnetic needle is acted upon by it at the 
diftance of a line anda half. The other 
lavas of the vicinity do not differ from that 
of the Grotta delle Capre, or rather they are 
a continuation of the fame, even where they 
are covered by a ftratum of earth and a 
multitude of trees. It is therefore evident, 
| that this grotto has been formed from time 
immemorial ; and that it is not the work of 
the rain-water, but has been produced by the 

action of the elaftic gafes of the lavas when 
| they were fluid, which have generated in 
them this hollow place, as they have, elfe- 
where, many others, of which we may have 
occafion hereafter to treat. 


CHAP. 


CHAP, VII. 


CONTINUATION OF THE JOURNEY TO 
o> BY Was | 


Upper region of Etna—Deflitute of vegetables 
—Its lavas—View of ihe rifing fun from 
thofe beights—Lavas which iffued from 
the principal crater of Etna in the months 

of Ful ly and October 178 7— Difficulty of 
croffing thofe lavas to arrive at the Summit 
of Eina— After burning eleven months and 
more, fome places not yet extinguifbed-— 
Other difficulties——Arrival at the top of 
Etna—Clear view of the great. crater, 
circumference of the great crater, with 
other particulars—Etna a bifurcated maun= 
tain — Another fmaller crater—Odftacles 
ufually met with in a journey to Mount 
Eina—Gomparifon of what the author ob~- 
ferved within the crater of Mount Etna, 
with the obfervations before made by M. 
Riedefel, Sir William Hamilton, Brydone, and 


Q 4 Borch-— 
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Borch —Phyfical caufes of the changes in 
volcanic craters—Ancient accounts of thefe 
changes—Large maffes have fometimes fal- 
len from the top of Etna into the crater— 
No fenfible diminution of the height of this 
mountain in the times of which we have 
any account —Various phenomena obfervable 
in the fmoke which at different times bas 
exhaled from the Etnean furnace—No in- 
convenience experienced by the author from 
the thinne/s of the air on the top of Eina— 
The effe& of this different, on different in- 
dividuals—Extenfive and admirable pro- 
Speci from the fummit of Etna, 


“THREE hours before day, I, with my 
companions, left the Grotta delle Capre, 
which had afforded us a welcome afylum, 
though our bed was not of the fofteft, as it 
confifted only of a few oak leaves fcattered 
over the floor of lava. I continued my 
journey towards the fummit of Etna; and 
the clearnefs of the fky induced me to hope 
that it would continue the fame during the 
approaching day, that I might enjoy the ex- 

tenfive 


I 
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tenfive and fublime profpe& from the top of 


this lofty mountain, which is ufually involved 


in clouds. I foon left the middle region, and 
entered the upper one, which is entirely de- 


| ftitute of vegetation, except a few buthes very 


thinly fcattered. The light of feveral torches 


- which were carried before us enabled me to 


obferve the nature of the ground over which 
we paffed, and to afcertain, from fuch experi- 
ments as I was able to make, that our road 
lay over lavas either perfectly the fame with, 
or analogous to, thofe in which the Grotta 


delle Capre is hollowed. 


We had arrived at within about four miles 
of the borders of the great crater, when the 
dawn of day began to difperfe the darknefs | 
of night. Faint gleams of a whitifh light 


were fucceeded by the ruddy hues of aurora; 
and foon after the fun rofe above the hori- 


zon, turbid at firft and dimmed by mifts, but 
his rays infenfibly became more clear and 
refplendent. Thefe gradations of the rifing 
day are no where to be viewed with fuch 
precifion and delight, as from the lofty 

height 
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height we had reached, which was not far 
from the moft elevated point of Etna. Here, 
likewife, I began to perceive the effects of 
the eruption of Etna which took place in 
July 1787, and which has been fo accurately 
defcribed by the Chevalier Gioeni*. Thefe 
were vifible in a coating of black fcorie, at 
 firft thin, but which became gradually thicker. 
as I approached the fummit of the mountain, 
till it compofed a ftratum of feveral palms in 
thicknefs. Over thefe feoriz I was obliged 
to proceed, not without confiderable diffi. 
culty and fatigue, as my leg at every ftep 
fank deep into it. The figure of thefe 
{coriz, the fmalleft of which are about a 
line or fomewhat lefs in diameter, is very 
irregular. Externally they have the appear- 
ance of fcoriz of iron; and, when broken, are 
found full of {mall cavities, which are almoft 
all fpherical, or nearly of that figure. They 
are, therefore, light and friable; two qualities 


which are almoft always infeparable from 


* His account of this eruption was printed at Catania 
in 1787. There is likewife a French tranflation at the 
end of the Catalogue Raifonne of M. Dolomieu. 
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» fcoriae. “This great number of cavities is 
an evident proof of the quantity and vigor- 
ous action of the elaftic fluids, which in 
this eruption, imprifoned in the liquid 
matter within the crater, dilated it on every 
fide, feeking to extricate themfelves; and 
forced it, in fcoriaceous particles, to va- 
tious heights and diftances, according to the ? 
_ refpective weights of thofe particles. The 
moft attentive eye cannot difcover in them 
the fmalle& thoerl ; either becaufe thefe 
ftones have been perfectly fufed, and with 
the lava pafled into one homogeneous con- 
filtence ; or becaufethey never exifted in it. 
Some linear feltfpars are however found, 
which by their fplendour, femi-tranfparency, 
and folidity, fhew that they have fuffered no © 
injury from the fire. When thefe fcoriz 
are pulverized, they become extremely black; 
but retain the drynefs and fcabrous contex- 
ture which they had when entire. "They. 
abound in iron, and in confequence the duft 
produced by pulverizing them copioully ad- 
heres to the point of a magnetized knife; 
and a {mall piece of thefe fcorie will put 
| the 
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the magnetic needle in motion atthe diftance 
of two lines. 


In the mid of this immenfe quantity of 
{coriae, I, in feveral places, met with fome — 
fubftances of a fpherical figure, which, like | 
the lava, were at firft fmail, but increafed in 
fize as I approached the fummit of the moun- 
tain, Thefe were originally particles of 
. Java ejected from the crater in the eruption 
before mentioned, which affumed a fpheri- 
cal figure when they were congealed by the 
coldnefs of the air. On examining them, I_ 
found them in their qualities perfe&ly to 
refemble the fcorie, and to poffefs the fame 
magnetifm, 


Only two miles and a half remained of 
our journey, when the great laboratory of 
nature, inclofed within the abyfles of Etna, 
began its aftonifhing operations. Two white 
columns of fmoke arofe from its fummit; 
one, which was the fmalle&, towards the 
north-caft fide of the mountain; and the 
other, towards the north-welt. A light wind 

. blowing 
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blowing from the eaft, they both made a 
curve towards the weft, gradually dilating, 
until they difappeared i in the wide expanfe of — 
air. Several ftreams of fmoke, which arofe 
lower down, towards the welt, followed the ' 
two columns. Thefe appearances could not 
but téndto infpire mewith newardour to pro- 
-fecute my journey, that I might difcover and 
admire the fecrets of this ftupendous volcano. 
The fun, likewife, fhining in all his fplen- 
dour, feemed to promife that this day thould 
crown my  withes. But experience taught 
me that the two miles and a half I had yet 
to go prefented many more obftacles than I 
could have imagined, and that nothing but 
the refolution I had formed to complete my 
defign at every hazard: could have enabled 
me to furmount them. 


Having proceeded about a hundred paces 
further, I met with a torrent of lava, which 
I was obliged to crofs, to arrive at the {mok- 
ing fummit. My guides informed me that 
this lava had iffued from the mountain in 
Oober 1787; and as the account of the 

Chevalier 
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Chevalier Gioeni, which I have above cited, 
_ only mentions the eruption of the month of 
July of the fame year, I fhall here: give a brief 
defcription of it; as it does not feem hitherto 
to have been defcribed. 


This very recent lava extends three miles 
- in length; its breadth is various, in fome 
places being about a quarter of a mile, in 
others one third, and in others fill more. 
Its height, or rather depth, is different in dif- 
ferent parts; the greateft being, as far as I 
was able to obferve, about eighteen feet, and 
the leaft fix. Its courfe is down the weft 
fide of the mountain; and, like the other lava 
which flowed in the July of 1787, it iffued 
immediately from the great crater of Etna. 
The whole, number of the eruptions of this 
mountain of which we have any record, be- 
fore and after the Chriftian era, is thirty-one ; 
and ten only, as we are informed by Gioenij | 
including that of which he has given an ac- 
count, have iffued immediately from the 
higheft crater. . That which I obferved may 
be the eleventh, unlefs it fhould rather be 

confidered 
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confidered as the fame with that defcribed 
by the Sicilian maturalift ; fince the interval. 
between Augnit and Odober ; is a very fhort 
intermiffion of reft fora volcano. ‘The caufe 
of the rarity of the eruptions which iffue 
immediately from the.crater, compared with 
thofe which difgorge from the fides, feems 
eafily. to be'afligned. The.centre of this vol. 
cano is probably at a great depth, and perhaps 
on alevel with the fea... It 1s, therefore, much 
more eafy for the matter liquefied by the fire, 
put in effervefcence by the elaftic fluids, and 
‘ impelled on every fide from the centre to the 
circumference, to forceits: way through one 
of the.fides of the mountain where it finds 
leaft refiftance, and there form a current, than 
to be thrown up, notwithftanding the refift= 
ance of gravity, from the bottom to fo great a 
height as the higheft crater of Etna. It is 
evident, therefore, that the effervefcencein the 
eruptions of the months of July and October 
1787 was extremely violent. ‘The torrent - 
of the month of O&ober is every where 
covered with f{coriz, which refemble thofe 
ejected in the month of July in their black co- 

lour, | 
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lour, but differ from themin the great adhefio 
they have to the lava; iti their exterior vi+ 
treous appearance, their ofeatet weight; and 
their hardnefs, which is fo great that they 
give {parks with fteel almoft as plentifully a8 
flints.  Thefe differences, however, ate to 
be attributed only to accidental combinations 
of the fame fabftance ; the conftituent prin= 
ciples of the fcori& of this lava fot being 
different from thofe of the detachéd fcori& 
mentioned above. Both, likewife, contain 
the fame feltfpar lamelle. i 


This new current was, however, exs 
tremely difficult, and even dangerous, in the 
paffage. In fome plaees the fcorie pro- 
jected in prominent angles and points, and 
in others funk in hollows, or fteep declivi- 
ties; in fome, from their fragility and fmooth- 
nefs, they refembled thin plates of ice, and 
in others they prefented vertical and fharp' 
projections. In addition to thefe difficul- 
ties, my guides informed me I fhould have 
to pafs three places where the lava was ftill 
red-hot, though it was now eleven months 

fince 
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fince it had ceafed to flow. Thefe o flacles, 
however, could not overcome my refolt nie 

“to furmount them, and I then experienced, 
as I have frequently done at other times, 
how much may be effected, in difficulties 
and dangers like thefe, by mere phyfical 
courage, by the affiftance of which we may 
proceed along the edge of a precipice in 

 fafety; while the adventurer who fuffers him- 
felfto be furprifed by a panic fear will beindu- 
ced cowardly to.defift from the enterprife he 

‘might have completed. In feveral feng 
it is true, the fcoria broke under my feet 
and in others I flipped, and had ney Palen | 
into cavities from which I fhould have 
been with difficulty extricated. One of the 
three places pointed out by the guides had, 
likewife, from its extreme heat, proved 
highly: difagreeable; yet, at length, I fur- 
mounted all thefe obftacles and reached the 
oppofite fide, not without making feveral 

curfory obfervations on the places whence 

_thofe heats. originated. "Two large clefts, 
‘or apertures, in different places appeared in 
‘the lava, which there, notwithftanding the 
BeVou.l. Bee clearnefs 
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clearnefs of the day, had an obfcure rednefsé 
and on applying the end of the ftaff which 
I ufed as a fupport in this difficult journey, 
to one of thefe, it prefently fmoked, and; 
immediately after, took fire. It was, there- 
fore, indubitable that this heap of eje@ed 
lava fill contained within it the ative re- | 
mains of fire, which were more manifeft 
there, than in other places, becaufe thofe 
matters were there collected in greater quan- 
‘tities, | 


I had yet to encounter other obftacles. I 
had to pafs that tra& which may properly 
be called the cone of Etna, and which, in a 
right line, is about a mile, or fomewhat 
‘more, in length. This was extremely fteep, 
“and not lefs rugged, from the accumulated 
{coriz which had been heaped upon it in the 
laft eruption, the pieces of which were nei- 
ther connected together, nor attached to the 
ground; fo that, frequently, when I ftepped | 
upon one of them, before I could advance ~ 
my other foot, it gave way, and, forcing 
other pieces before it down the fteep de- 

| clivity, 
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clivity, carried me with it, compelling me to 
make many fteps backwards inftead of one 
forwards. Toaddto this inconvenience, the 
larger pieces of {corle above that on which I 
had ftepped, being deprived of the fupport of 
thofe contiguous tethem, came rolling down 
upon me, not without danger of violently 
bruifing my feet, or breaking my legs. Af- — 
ter feveral ineffeQual attempts to proceed, I 
found the only method to avoid this inconve- 
-nience, and continue my journey, wasto ftep 
only on thofe larger pieces of fcoriz which, 
on account of their weight, remained firm: 
but the length of the way was thus more 
than doubled, by the circuitous windings it 
was neceflary to make to find fuch pieces of 
{coriz as from their large fize were capable 
_ of affording.a ftable fupport. I employed 
three hours in paffing, or rather dragging 
myfelf, to the top of the mountain, partly 
from being unable to proceed in a right line, 
and partly fromthefteepnefs of the declivity, 
_ which obliged me to climb with my hands 
and feet, {weating and breathlefs, and under 
the neceflity of ftopping at intervals to reft, 
| Re2 eo and 
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and recover my ftrength. How much did I 
then envy the good fortune of thofe who 
had. vifited Etna before the eruption of 
1787, when, as my guides aflured me, the 
journey was far lefs difficult and laborious! 


I was not more than a hundred and fifty 
paces diftant from the. vertex of the cone, 
and already beheld clofe to me, in all their 
majefty, the two columns of fmoke. 
Anxious to reach the borders of the fupens 
dous gulf, I fummoned the little ftrength I 
had remaining, to make a laft effort, when 
an nnforefeen obftacle, for a moment, cruelly 
retarded the completion ‘of my ardent 
wifhes. The volcanic eraters,. ‘which are 
fill burning more or lefs, are ufually fure. 
rounded with hot fulphureous acid fieams, 
which iffue from their fides, and rife in the 
air. From thefe the fummit of Etna is not 
exempt; but the largeft of them rofe to 
the weft, and I was on the fouth-eaft fide. _ 
Here, likewife, four or five ftreams of fmoke 
arofe, from a. part fomewhat lower; and 
through thefe it was neceflary to pafs ; fince 
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on one fide was a dreadful precipice, and 
on the other fo fteep a declivity that I and 
my companion, from weaknefs and fatigue, 
were unable to afcend it; and it was with the 
utmoit difficulty that our two guides made 
their way up. it, notwithftanding they were 
fo much accuftomed to fuch laborious expe- 


ditions. We continued our Journey, there- 


fore, through the midft of the vapours ; but 
though we ran as faft as the ground and our 
firength would permit, the fulphureous 


fieams with which they, were loaded were 


extremely offenfive, and prejudicial to re- 
 fpiration ; and affe@ed 1 me, in particular, fo 
much, that for fome moments I was de- 
prived of fenfe; and found, by experience, 
how dangerous an undertaking it is to vifit 
volcanic regions inigitod by fuch vapours. 


Having pafled tris place, and, recovered 
by degrees my former prefence of mind ;'in 


lefs than an hour I arrived at'the utmoft fum-. 


emit of Etna, and began to difcover the edges 
of the crater; when our guides, who had 


_ Preceded me at fome diftance, turned back, 
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and, haftening towards me, exclaimed ina 
kind of tranfport, that I never could have 
arrived at a more proper’time to difcover 
and obferve the internal part of this ftupen- 
dous volcano, The reader will eafily con- 
ceive, without my attempting to defcribe it, 
how great a pleafure I felt at finding my la- 
bours and fatigue at length crowned with 
fuch complete fuccefs. This pleafure was 
exalted. to a kind of rapture, when I had 
completely reached the fpot, and perceived 
that I might, without danger, contemplate 
this amazing fpe&acle, . I fat down near the 
edge of the crater, and remained there two 
hours, to recover my ftrength after the fa- 
ticues I had undergone in my journey.. I 
viewed with aftonifhment the configuration. 
of the borders, the internal fides, the form 
of the immenfe cavern, its bottom, an 
aperture which appeared in it, the melted 
matter which boiled within, and the fmoke 
which afcended from it. ‘The whole of 
this flupendous feene was diftin@ly dif 
played before me; and I fhall now proceed 
to give fome defcription of it, though it. 

will 
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| will only be poffible to prefent the reader 
with a very feeble image, as the fight alane 
can enable him to form ideas at all adequate 
to objets fo grand and aftonifhing. 
The upper edges of the crater, to judge 
by the eye, are about a mile and, a half in 
circuit, and form an oval, the longeft dia- 
meter of which extends from caft to weft. 
As they are in feveral places. broken, and 
crumbled away in large fragments, they ap- 
pear as it were indented, and thefe indenta- 
tions are a kind of enormous fteps, form- 
ed of projeCting lavas and fcorie. The in- 
ternal fides of the cavern, or crater, are in- 
clined in different angles in different places, 
To the weft their declivity is flight : whey. 
are more fteep to the north; ftill more fo to 
the eaft; and tothe fouth-eaft, on which fide 
I was, they are almoft perpendicular. Not- 
| withftanding this irregularity, however, 
they form a kind of funnel; large at the 
top, and narrow ct the bottom; as we 
ufually obferve in other craters. The fides 
appear irregularly rugged, and abound with 
i R 4 concretions 


| (248. ) 
concretions of an orange colour, which, at° | 
firft, I took for fulphur; but, afterwards, 
found to be the muriate of ammoniac ; 
having been able to gather fome pieces of 
it from the edges of the gulf.. The bot- 
tom is nearly a horizontal plane, about two- 
| thirds of a mile in circumference. It appears 
ftriped with yellow, probably from the above- 
mentioned falt. In this plain, from the 
place where I ftood, a circular aperture 
was vifible, apparently about five poles in 
diameter, from which iffued the larger co- 
“Jumn of fmoke, which I had feen before I 
arrived at the fummit of Etna.’ I fhall not 
mention feveral ftreams of f{moke, which 
arofe like thin clouds from the fame bottom, 
and different places in the fides. “The pring 
cipal: column, which at its origin might be ‘ 
about twenty feet in diameter, afcended ra- 
pidly in a perpendicular direQion, while it 
was within the crater; but, when it had rifen 
above the edges, inclined towards the weft, 
from thea@ion of a light wind; and, when it 
had rifen higher, dilated into an extended but 
‘thin volume. ‘This fmoke was white, and, 
| su being 
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being ill’ tothe fide RITA that on 


which I was, didnot prevent my feeing within 
the aperture ; in which, I can affirm, 1 sk 
ditinAly perceived a liquid ignited matter, 
which continually undulated, boiled, i 
rofe and fell; without {preading over the 
bottom. This certainly was the melted lava 
| which had arifen to that aperture from che 

% bottom of the Etnean gulf. 


The favourable srcuinttance of having 
this aperture immediately under my view 
induced me to throw into it fome large 
ftones, by rolling them down the fteep de-. 
clivity below me. Thefe ftones, which 
were only large pieces of lava that I'had de- 
tached from the edges of the crater, bound- 
ing down the fide, in a few moments fell. 
on the bottom, and thofe which entered into 
‘the aperture, and ftruck the liquid lava, pro- 
duced a found fimilar to that they would 
have occafioned had they fallen into a thick ©’ 
tenacious pafte. Every fione I thus threw 
ftruck againft. and loofened others in its 
pati age, which fell with it, and in like man- 

, ner 
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ner ftruck and detached others in their way, 
whence the founds produced were confider- 
ably multiplied. The ftones which fell on 
the bottom rebounded, even when they were 
very large, and returned a found different 
from that I have before deferibed. The 
hottom cannot, therefore, be confidered as 
only a thin cruft; fince, were it not thick 
and folid, it muft have been broken by ftones 
fo heavy falling from fo great a height. 


-* This defcription will, perhaps, be better - 
underitood by an infpeGion of Plate II, 
which exhibits the fummit of Mount Etna 
furrounded with large pieces and maffes of 
lava. A A A reprefents one edge of the 
lava of 1 787, which iffued from the upper 
crater. BB the circumference of the cra- 
ter, with its cleft CC, through which the 
internal part is difcernible. D the flat bot- I 
tom of the crater. E the aperture in the 
“bottom, from which the larger column of 
fmoke FF arofe; which aperture, though — 
it was on one fide of the bottom, is, for the 


greater perfpicuity, reprefentedin the middle. 
1a GG 
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G G that part of the edge of the cra- 
ter from which its internal part is moft 
diftin&ly vifible ; and where the defign of 
it might moft conveniently be taken. HH 


the {mallercolumn of fmoketothe north-eaft. 


‘To fatisfy one emotion of curiofity, is 
frequently-to excite another, Thad, at firft, 
approached this volcano with a kind of fu- | 
perflitious awe. The hiftories of every age, 
the relations of travellers, the univerfal 
voice of Europe, had all contributed to-in- 
fpire thofe who fhould adventure to vifit 
it with dread: but as at this time it feemed © 

| to have laid afide its terrors, and was in a 
ftate of perfe@ calmnefs and tranquillity, I 
was encouraged to become more familiar, 
and to endeavour to pry into more of its fe- 
crets. I have already obferved that the fide 
of the crater to the weft is of a more 
gentle declivity than the others; and I, there- 
fore, conceived that this might ferve me as 
a ladder to defcend to the bottom ;. where I. 
might have added to the obfervations I had 
already made, other novel and important ‘ 
Ge . But the cia whom I had brought 


with 
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with me as guides would not confentthat È 
fhould expofe myfelf,to fuch danger. ‘They 
- could not, however, prevent me frommak- 
ing, at my eafe, the obfervations I have 
here publithed, and walking leifurely about 
the fummit of the mquntain, notwithftand-' 
ing the dangerous confequences with which. 
they threatened me ; telling me that, fhould 
the wind change, the column of {moke muft 
be turned towards us, and might deprive us 
of life by its LIRA fumes ; that, befides, 
we were not certain that the lava at the bot- 
tom, which now appeared fo calm and fill, 
would long remain in the fame flate; but 
that it was poffible, from Biter see dif- 
ficult to forefee, that it might be thrown up 
on a fudden, and punifh our imprudent cu- 
riofity by burying us beneath the fiery ruin ; 
in fupport of which fuggeftion they pro- 
duced feveral inftances of fudden and moft 

unexpected eruptions. 


We have feen above, that there were 
two columns of fmoke arifing from Etna, | 
It is to be remarked that, befides that point 


i 
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‘ot Mount Etna on which] food, there is ans 
other tothe norih, a ‘quarter of a mile] higher, 
and which renders the fummit of Etna pro- — 
perly bifurcated. Within the firft promi- 
nence isfunk the crater I have deferibed ; and 
on the fide of the otheris the fecond, from 
which afcends a leffer column of fmoke. 
The fécond crater is fmaller by about the one _ 
half, than that I have already defcribed ; and | 
‘ the one is feparated from the other only by a 
partition offcorigand accumulated Riva which 
lies in the dire@tion of from cal to welt | 
_ made my obfervations on this fecond crater 
_ froma finall diftance; but it was impofiible to 
advance to it, on account of the numerous 
. and thick ftreams of fmoke by which it was 
furrounded. This, however, was no great 
difappointment, after having feen and exa- 
‘mined the principal crater, which is that 
whence feveral currents of lava had iflued 
in -1787.° I ought, certainly, to confider 
myfelf as extremely fortunate, in being 
able to gratify my curiofity with fo near 
and diftin& a view of the obje&s I have 
defcribed ; as the guides affured me, that, | 
| among ~ 


e 
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among ‘all the times when they had con= 
ducted ftrangers to the fummit of Etna, this 
was the only one in which they had a clear 
and undifturbed view of thè internal parts 
of thatimmenfe gulf. After my return to 
Catania, the Chevalier Gioeni likewife de- 
clared to me that, in all his different excur- 
fions to that mountain, he had never had 4 
good fortune fimilar to mine; and that, a 
month before my arrival, he had made a 
journey to Etna, with the Chevalier Dan- 
gios, furnifhed with ithe neceflary inftrua 
_ments to afcertain accurately the height of 
the mountain; but when they had arrived 
at the foot of the cone, where they had pro 
pofed to begin their operations, they were 
obliged to return back from the obftacles 
they met with, which, to fay the truth, are 
commonly neither few nor fmall. 


Etna rifes to a prodigious height above 
the level of the fea, and its fummit. is 
ufually covered with fnows and ice, and ob- 
fcured with clouds, except when the latter 

“are low and range along the fides. The 
winds, 
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winds, likewife, frequently blow with fuch 


violence that perfons can fcarcely keep 
their feet, not to mention the acute cold 
which benumbs the limbs. But the moft for 
midable impediments to the progrefs of the 
adventurers who attempt this perilous jour 
ney, are the ftreams of fulphureous vapour 
which rife on the fides, and the thick clouds 
of fulphureous fmoke which burft forth 
from the mouth of the volcano, even when 
not in a ftate of agitation. It feems as if 
Nature had placed thefe noxious fumes as a 


guard to Etna, and other fiery mountains, 


to prevent the approach of curiofity, ‘and 
fecure her myfterious and wondrous labours 
from difcovery. Ifhould, however, juftly 
incur the reproach of being ungrateful, were 
I not to acknowledge the generous partiality ; 
fhe appeared to manifeft towards me. At 
the time I made my vifit, the fky was 
clear, the mountain free from fnows, the. 
temperature of the atmofphere not income 
modious, the thermometer ftanding at feven 


degrees above the freezing point (48° 


Fahrenheit), and the wind favouring my de- 
| O, | fign, 
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fien, by driving the fmoke of the ctater 


from me, which otherwife would alone 


have been fufficient to have fruftrated all my 
attempts. The ftreams of {moke I met with 
in my way were, indeed, fomewhat trou- 
blefome, but they might have been much 
more fo; though, had our guides condu@ed 
us by another road, as, on my return to Ca- 
tania, I found they might have done, we 
{ho uld have efcaped this inconvenience. 


It here will not be impropér to cane 
thefe obfervations on the crater of Etna with 
‘thofe of Baron Riedefel, Sir William Ha- 
milton, Mr. Brydone, and Count Borch ; 
as fuch a camparifon will fhew the gre.t 
changes which have taken place in’ this vol- 
cano, within the fpace of twenty years; 
‘that is, from the time when it was vifited by 
Baron Riedefel, in 1767, to that of my 
journey, in 1739. At the time when that 


traveller made his obfervations, ‘the crater. 


was enlarged towards the eaft, with an aper- 
ture which now no longer exifts. , He has 


_ not given the meafure of its circuit, nor has ~ 


he 


xe 
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Re inientioned the interior afpe@ of the cra-' 

; probably becaufe he had not feen it; 

aie been, as I imagine, prevented by 

the quantity of fmoke which, he tells us; 
continually afcended from it. 


It-is worthy of notice; however, ‘that 
at that time there was fiot at the bottom of 
the crater the hard: flat furface I have’ dé- 
 feribed ; fince the ftones thrown into it did 
not return the {malleft found. Within the 
gulf itfelf, was heard a noife fimilar to that 
of the waves of the fea when agitated by 
a tempeft; which noife, probably, pro- 
séeded from the lava within the bowels of © 
the mountain, liquefied and in motion, 
Wemay hence conceive how eafily a volcano 
_ may begin to rage on a fudden, though, be: 
fore, appafently ina ftate of complete tran- 
quillity; for if we fuppofe a fuperabun- 
dant quantity of elaftic fubftances to have 
been fuddenly developed in the liquid lava 
of Etna, either at the time when Baron 
Riedefel vifited ‘the crater, or when I 
vobferved it in a ftate of flight commotioni 

Voud!. S within 


( 258 ) 
within the gulf, it muft immediately have | 
{welled in ‘every part, beating violently 
again the fides of the caverns in which 
it- was imprifoned, thundered among the 
. deep cavities, and, burfting forth through 
‘=, the fides, have poured out ‘a river of fire; 
or, fhould its violence have been there re- 
fifted, it would. have rufhed up within the 


©; crater, until it overflowed its brink, and 


ge deluged the fides of the mountains with its 
torrents. 


. Sir William Hamilton, on, the. 26th of 
October. 1769, arrived at the fummit of 
Etna, with great difficulty, on: account of 
_ the fnows he met with in his way, the fe. 
verity of the atmofphere, the fulphureous 
vapours, and the violence of the wind. He 
was unable to, view diftincly the lower 
parts of the crater, being prevented by the 
great quantity of {moke which iffued from 
it; though, when this fmoke was fome- 
times driven away by the wind, he could 
difcover that the crater was fhaped like a 
funnel, diminifhing until it ended in a 

point ; 
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| point; and that this funnel was. incrufted 
over with falt and fulphur. The «crater 
was two miles and a half in circumfe=: 
rence. 


From the time, therefore, of the jour- 
hey of Baron Riedefel to that of Sir Wil« 
liam Hamilton, the crater muft have under- 
gone great changes in its ftru€ture; fince, if 
the ftones that were thrown into it gave no 
indications to the ear that they {truck againft 
| any folid body, it is manife@t that there muft 
then have been an abyfs as well as afunnel; 
and asthe funnel terminated in a point, when 
‘it was obferved by Sir William Hamilton, it 
is evident that the flat bottom I have de- 
‘feribed, and which. was about two-thirds 
of a mile in circuit, did not then exift. 


The internal fides of the crater, Sir 
William tells us, were covered with a cruft 
of falt and fulphur: but he does not {pecify 
the nature of the former; and though the 
| prefence of the latter is not improbable, he 
might have been led into a miftake by the 

5 2 | yellow 
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yellow:colour, and have taken the muriate 
of ammoniac (fal ammoniac) for fulphur, 
as I-did:before I had.examined it. Sir Wil- 
liam has not told us that he made any exa- 
mination at all; and it is probable that. he 
judged only from the diante it prefent- 
ed t to his jus i 


2: He atrfarne’, laftly, that the crater was: 
| two miles and a half in circumference’; an’ 
| eftimate which may be made to agree with 
_ mine by negleGing the partition which fepa=: 
rates the greater crater from the lefs, and! 
confidering them both as one... The fum of» 
the two circumferences, according to’ the. 
efumate I have given,» would not then: 
greatly- differ from the meafure of Sir Wil- 
liam Hamilton.) Nothing, likewife, can be 
more probable, than that among the vari- 
ous changes that have happened to Etna, 
this partition, by which the: great’ crater’ 
is. divided into two parts, has been pro- 


duced. 


Omitting the obfervations of Mr, Bry-' 
6 done, 
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‘done, that ‘* the tremendous gulf of Etna, 
** fo celebrated in all ages, has been looked 
“ upon as the terror both of this and 
« another life ; that it infpires fuch awe 
“ and horror, that it is not furprifing 
that it has been confidered as the place 
“ of the damned;” and other fimilar phi» 
| lofophical refleGions which he has em- 
ployed; and confining ourfelves to what he 
aCtually faw on the 29th of May 1770; 
we learn from him that “ the crater was 
‘then a ‘circle of about three miles anda 
“ half in circumference; that it went fhel- 
“ ving down on each fide, and formed a 
** regular hollow, like a vaft amphitheatre ; 
“and that a great mouth opened near the 
vacentre”, 


From the time of the journey of Sir 
William Hamilton, therefore, to that of 
the vifit of Brydone, that is to fay, within 
the fhort fpace of a year, various changes 
had coer i to this Me by the enlarge» 
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ment of its crater, and a fpacious aperture 
formed in its bottom. 


Count Borch appears to have wifhed to 
exceed the three other travellersin brevity, 
relative to this fubje&; fince he only tells us 

that he arrived at the mountain on the 16th 
of December 1776, and that the crater of | 
Etna is formed like a fuanel. He adds, how- 
ever, what is worthy of notice, that the 
fummit of Etna is bifurcated, as I obferved 
it to be: a circumftance not noticed by 
others, Sir William Hamilton even affirme 
ing that the fummit of the mountain is fin- 
ele; whence we may conclude that one of 
thefe fummits has been produced fince 
the time of the journey of Brydone, in 


1779. 


On comparing the above-cited obferva- 
tions, made within the fpace of twenty-one 
years, we may perceive how many changes 
have taken place in Etna, during that inter- 
val; and, as, within that time, the moun- 
tain has fuffered only two violent convul- 

/ ~~ ‘frons, 


( 263 ) 
fions, in the eruptions of 1781 and 1787, 
it is evident that, even in the ftate of ap- 
parent inaction, it ftill internally exerts its 
force. 


To thefe obfervations it mav, likewife, not 
be without utility to add thofe of M. D’Or- 
ville. He afcended Etna, in 1727, and re- 
_ marked two craters; one larger than the 

other. The latter he only mentions, but 
the former he deferibes at fome length. Its 
circumference was, perhaps, fomewhat more 
than four miles. From it iffued clouds of © 
fmoke and reddith flames. Thefe, however, 
did not prevent his approaching to the edge 
of the gulf; though, to prevent the danger. 
of falling into it, he and his companions — 
faftened themfelves to a rope held by three 
men. On looking into the crater, they 
were unable to difcern the bottom, on ace 
count of the flames and fmoke: they only 
obferved that a conical hill, formed of lava, 
rofe in the middle of the craer, the top of 
which they eftimated to be fixty feet below 
them ; and they were able to fee, perhaps, 
S 4 about 
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about fixty feet lower; where they cor- 
Je&ured the circuit of this hill might be 
from fix hundred to eight hundred feet*. 


We have here a remarkable circumftance 
relative to Etna, as it appeared in the time 
of M. D'Orville, and not obferved by any 
one of the four travellers above cited —I mean 
‘the conical hill within the crater. Every 
obfervation, therefore, tends to confirm the. 
inconftancy of the internal configuration 
and dimenfions of this volcano. It is an 
extinguifhed forge, which, in proportion to 
the violence of the fire, to the nature of the 
foffil matters on which it adts, and of the 
elaftic fluids which urge and fet it in mo- 
tion, produces, deftroys, and re-produces 
various forms, The. ufual and. natural 
| figure of the fummit of a volcanic mountain 
is that of an inverted concave cone, within, 
and one folid and erect without; and fuch 
a configuration, In. countries wich are. no 
longer in a ftate of conflagration, is one of 
the moft certain indications of the exiftence 
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of an ancient volcano, This cone, however, 


is liable to very great changes ; according to 
‘the greater or lefs fury of the volcano, and 
the quantity and quality of the matters 
ejected. . Its internal part, from more than 
«one caufe, is expofed to continual violence 


and change. The prodigious cavities of the. 


‘mountain make it almoft appear fufpended 
| 4n the aire It may eafily, therefore; give 
way, and fall in; efpecially on the violent 


impulfe of new matters which endeavour to. 


force a paffage through the upper part; in 
confequence of which the inverted cone may, 
according to circumftances, prefent the ap- 
pearance of an aperture, or whirlpool, ora 
-gulf.. Should the liquid lava pafs through 
.the aperture, and continue there fome time, 
‘its: fuperficies, by the contact of the cold air, 
Jofing its heat gradually, would congeal, and 
form a -cruft or folid plain; and fhould 
the fluid lava beneath, afterwards, a& 
‘forcibly on this eruft, it might burft it, 
or make a paflage where it found leaft refift- 
‘ance; in which cafe the melted lava would 
‘occupy that aperture. Should then the 


x prat; inftead of ee ina fingle body, | 


be 


a 
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be forced up in fmall fragments, thefe, cooled 
in the air, would fall down, in immenfe - 
quantities, within the crater, and, frony the 
effet of the laws of gravity, muft accumu- 
late in the figure of acone. Thefe theore- 
tical conje@ures, if they do not perfe@ly ex» 
plain, may at leaft enable us to conceive, the 
nature of the caufes which have produced 
“the difference of appearance obferved at dif- 
ferent times in the crater of Etna. 


It is much to be regretted that we have no 
hiftory of Etna; which, did we poflefs it, 
muft greatly contribute to elucidate the 
theory of volcanos, and the caufes of the 
various changes which have taken place, at 
different times, in the fummit of this moun- 
tain. That fuch changes have happened, 
is evident from the few, but valuable, no- 
tices concerning Etna, which we find in 
ancient authors. Of thefe I fhall briefly 
ftate two or three which appear to be of 
moft importance, — 


I fhall firft produce the authority of 
Strabo, though he was not himfelf an ocu- 
4. lar 
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lar witnefs, but relied on the information of 
| others, who had vifited Etna, and from 
whom he received the account, “ That the 
fummit wasa level plain, of about twenty 
ftadia in circumference, furrounded by a 
brow, or ridge, of the height of a wall ; 
and that in the middle of the plain arofe 
afmoky hill, the {moke of which afcended 


in a direct line, to the height of two hun- 
dred feet*.” 


If we confider this defcription as accurate, 
the crater of Etna was at that time fur- 
‘rounded by a brow or ridge, which I fhould 
explain as the fides or edges; and, in the 
lower part, was feparated by a mount rifing 
in the middle f. The fame geographer re- 


© On Mow vewst avaBavres dinvello nus, ots xolaraBoiev 
&vw msdiov duarov, dcov éimoos sadiwy Thy Tepuaelpov, xAELoMEVOY 
dpgvi TEMpwder, Tesgiov TO whos Exovh, ogavre to perov Couvov 
TEppwòn Tav xeoar, Ureo de Tov Covvov vemos debrov diavernxos 
£is Los ocov dianorimv wodwy senate de magro. 


+ This obfervation’agrees with that of D’Orville 
mentioned above. I find, likewife, that fimilar mounts 
have fometimes been thrown wp within the crater of 
Vefuvius, De Bottis Wforia di var] incendi del Vefuvio. 
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lates that two men, having veatured to de- 
fcend upon that plain, were obliged imme- 


diately to return, from the violence of the 
heat*, 


Solinus tells us that there were two craters 
from which the vapours iffuedt, 


Cardinal Bembolikewife found two craters 
on the fammit, the one higher than the other, © 
and about as far diftant as a ftone might be 
thrown from a fling. The extreme violence 
‘of the wind, and the exhaling fumes, pre- 
vented him from approaching the upper 
crater. The lower he found to be formed 
like an immenfe pit, and furrounded with ; a 
plain of no great extent, which was fo hot 
that he could not bear his hand on it. From 
its mouth, as from a chimney, continually 
lilued a column of fmoke. | 


* Avo de rorungarllas apocenbe tig to sediov'. dreds 
Seguoteoas eCasvov TH aupuov nor Babureoas, avaspepa:, undeu | 
sgovtas mepiidlegoy Poatev tay Paivomevov tos mWogowbey 
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+ In Etnea vertice hiatus duo funt, crateres nominati, 
per quos eructatus erumpit vapor. Cap. xi, 
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: Of the other crater, which he could not | 
obferve himfelf, ‘ hereceived a defcription, at 
Catania, froma monk, who, he aflures us, 
was a’ man deferving credit, and well ac- 
quainted with fuch fubje&s, He informed 
him that this crater was fituated on the high-» 
eft part of the fummit of Etna; that it was 
‘about three miles in PROT formed 
like a funnel; and that it had in the middle: 
a fpacious cavity. He afferted that hehad: 
made the circuit of it, along a kind of nar-. 
_row ridge; that, from time’to time, it threw, 
out {tones and burning matters, to a con- 
fiderable height, roaring, and dhaking the! 
ground.; but that, in the intervals when it’ 
was undifturbed, he had obferved it without | 
— or. nc 
uffa sia time of Fazello; RE who vi-. 
fited Etna after Cardinal Bembo, there were. 
no longer two craters, but only one; the 
circumference of which, as he informs us,” 
was four miles. It had the ufual form of 
the funnel, emitted fire and thick fmoke, 
: but, at intervals, was calm, and might be 
i da | approached ; 
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approached ; at which times a fubterraneous 
nroife was heard, and a found like that of the 
boiling of an immenfe caldron on a vat fire, 
"Thefe obfervations were made by him in 
1541; and 1554; in both which years the 
crater appears to have been fingle*. | 


Thefe few citations appear to me fufficient. 
to fhew what changes have taken place in 
the fummit: of Etna, relative to the num- 
ber, the form, and the fize of its craters, 
according to the:different effets: of its con=: 
flagrations at different times. But there is 
likewife another alteration which fhould not 
be pafled unnoticed, deferibed by two 
writers who themfelves obferved it, Fazello 
and Borelli; I mean the falling in and ab- 
forption of the extreme fummit of Ftna 
within its crater, The former of the above= 
mentioned authors relates that, in his time, 
‘there arofe, in the mouth of the crater, a 
little hill, ifolated on every fide, which 
formed the vertex of the mountain; and 


* Fazel.. Sic. 
which, 
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which, in a terrible eruption, fell into, and 
was buried in, the gulf, thus enlarging the 
crater, and diminifhing the height of the. 
mountain. This hill itfelf had been pro» 
duced by a former eruption in 1444*. 


In like manner, Borelli informs us that, 
in the conflagration of 1669, the fummit of 
Etna, which rofe, like a tower, to a great 
height above the part which is level, was 
fwallowed up in the deep gulf +. 


I have already faid, that, when I vifited 
Etna, its fummit was divided into two points, 
or little mountains, one of which rofe 
a quarter of a mile above the other. I 
—fhould not be furprifed were I to hear that, 
in fome new and fierce eruption, the higheft 
of thefe had fallen in, and the two craters 
| become one of much larger dimenfions. We 
know that thefummit of Vefuvius has fome» 
| times fallen down in the fame manner; nor 


* Ubi fup. 
4 Ubi fup. See Plate I. 
does 
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does it appear difficult to affign the caules 
It feems to admit of no doubt that the high- 
eft parts of Etna, and other mountains 
which vomit fire from their fummits, have 
their foundations onthe fides of the crater; 
which extend to an immenfe depth. In 
any violent earthquake, therefore, or imipe- 
tuous ‘fhock of the lava endeavouring to 
force. a paflage, it may eafily be imagined 
that thofe foundations muft®be tornup and 
broken away, and the fummit of the vol: 
cano fall and be loft in the gulf. _ | 


Thefe dilapidations have not, however; 
from time immemorial, produced any fen- 
fible diminution of the height of the fummit 
of Etna; fince the loffes occafioned by fome’ 
eruptions are repaired by others which fols 
low.’ This may be inferred froma pherio+ 
menon. ufually infeparable from the fummit 


of Etna, though, by. a'rare accident, not. 


obfervable at the time of my journey; È 
‘mean the ice and fnow with which it is co- 
vered. Had any confiderable. decreafe of 
the height of the mountain take place, in 

confequence: 
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confequence of the fummit repeatedly fall- 
ing in, in former ages, the ice and {now 
‘ would not, certainly, in a climate fo mild, 
have continued to envelop the top of the 
‘mountain, as they now do, even’ during 
the greateft heats of fummer. But this con- 
. tinual refidence of the fnow and ice on Etna 
has been celebrated by all antiquity; for 
near obfervation was not neceflary to afcer= 
tain this phenomenon, fince it is diftinaly 
apparent at the diftance of a hundred miles. 
“© Adfcendit ea regio (fays Fazello, {peaking 
of the Upper Region of Etna) paffuum mil- 
lia fere xii.; qua per hyemem tota nivibus 
obfita CO frigoribus riget: per 
zeftatem quoque nulla fui parte nec canitie 
nec gelu caret: quod equidem admiratione 
 dignum eft; cum vertex incendia prope 
fempiterna jugi flammarum eruétatione in- 
ter nives ipfas pariat, enutriat, ac continuet.’ 
“ This region extends nearly twelve #95 ; 
© and, even infummer, is almoft perpetually 
“ covered with fnow, and extremely cold; 
‘© which is the more wonderful as the fum- 
mit continually produces, nourifhes, and 
Vor. I. La ee * pours 
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“ pours forth flames, amid the ice and fnow 
“ with which it is enveloped.” 


on 


Solinus and Silius Italicus give the fame 
defcription. The former fays—* Mirum 
eft quod in illa ferventis nature pervicacia 
mixtas ignibus (/Etna) nives profert : et li- 
cet valtis exundet incendiis, aprica canitie 
perpetuo brumalem detinet faciem *.” 
“ Etna, in a wonderful manner, exhibits 
‘6 fnows mixed with fires; and. retains 
‘* every appearance of the fevereft winter 
“¢ amid her vaft conflagrations.” 


Silius Italicus has the following lines: 


‘© Summo canajugo cohibet (mirabile dictu) 
Vicinam flammis glaciem, zeternoque rigore 
Ardentes horrent fcopuli ; flat vertice celfi 
Collis hyems, calidaque nivem tegit atra favillat.” 

“ Where burning Etna, towering, threats the fkies,, 

« “Mid flames and ice the lofty rocks arife; 


‘© The fire amid eternal winter glows, 
« And the warm athes hide the hoary fnows.” 


And fince I have quoted a poet, I will 
‘cite two others; Claudian and Pindar ; as it 


, Kea ao | Lib. xiv. 
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is fufficiently evident that poetry here muli 
exprefs truth and not fi@ion. 


< Sed quamvis nimio fervens exuberet eftu, 
Scit nivibus fervare fidem : pariterque favillis | 
Durefcit glacies, tanti fecura vaporis, 
- Arcano defenfa gelu, fumoque fideli 
Lambit contiguas innoxia flamma pruinas *.”. 
 Amid the fires accumulates the fnow, 
« And froft remains where burning afhes glow ;. 
“ Over ice eternal {weep th’ inactive flames, 
“ And winter, fpite of fire, the region claims.” 


Thus the Latin poet; but the Greek has 
given us a picture of Etna much more 
highly coloured, reprefenting it not only as 
the eternal abode of fnows, but as the co- 
lumnof heaven, to exprefs its aftonifhing 
height. sei 

© Kiuvò deance 
Nigoeoe "Ata waveres È 


Xiovos ofeias tiOnvae +.” 


—* Snowy Etna, nurfe of endlefs froft, 
© The mighty prop of heaven.” 


* Claud. de Rapt. Prof, 
+ Pind. Pyth. Od. i. 
iA, 12 It 
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It is to be remarked that Pindar lived five 
hundred years before the Chriftian era. 


I tiow return from this digreffion, which, 
though not, indeed, very fhort, appears to 
me perfectly appropriate to the fubject ; 
and proceed to refume my narrative. I 
fhall firft fpeak briefly of a phenomenon re- 
Jative to the fmoke which arifes from the 
crater of Etna, and which was feen differ- © 
ently by Mr. Brydone, Count Borch, and 
| myfelf, Mr. Brydone tells us that “ from 
“ many places of the crater iffue volumes 
“ of fulphureous fmoke, which being much 
€ heavier than the circumambient air, in- 
_ © ftead of rifing in it, as fmoke generally 
« does, immediately on its getting out of 
€ the crater, rolls down the fideof the moun- 
$ tain, like a torrent, till coming to that 
part of the atmofphere of the fame fpe- 
6 cific gravity with itfelf, it hoots off hori- 
zontally, and forms a large track in the 
air according to the direQion of the © 
“ wind.” | 


2 On 


(ri) 

On the contrary, the fmoke when feen 
by Count Borch, at the intervals when the 
air was calm, arofe, perpendicularly, to a 
great height, and afterwards fell, like white 
fleeces, on the top of the mountain. I fhall 
not prefume to doubt thefe two fads, though 
I obferved neither of them. The two co- 
lumns of fmoke which I faw, though bent 
fomewhat from the perpendicular by the 
wind, afcended with the ufual promptitude 
of ordinary fmoke (a certain proof that it 
was confiderably lighter than the ambient 
air), and, when at a great height, became ex- ‘ 
tremely rarefied and difperfed. This differ- 
ence in the appearance of the finoke, as ob- 
ferved by the two authors before mentioned 
and myfelf, may arife not only from the 
gravity of the air on Etna being different at 
different times, but alfo from the diverfity 
of the fmoke, which may be fometimes 
lighter and fometimes heavier than the 
air that furrounds it; differing in its nature 
according to the quality of the fubftances 
from which it is produced. Such a varia- 
pon in its fpecific gravity muft induce us to 

3 conclude 
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conclude that the bodies which burn within 
‘the crater are fpecifically different. 


The effeéts of the air at the fummit of 
Etna, as experienced by myfelf and fome of 
the travellers I have before cited, were, like- 
wife, ferent. Sir William Hamilton tells 
us, that the RISO of that fluid occafioned 
a difficulty of refpiration; and Count 
Borch appears to have experienced a full 
greater inconvenience of that kind, fince he 
fays— The rarity of the air on this moun- 
** tain is extremely fenfible, and almoft ren- 
ders that fluid unfit for refpiration®* On 
the contrary, Baron Riedefel felt no fuch ef- 
fect, as far, at leaft, as we can judge from 
his own words.“ I did not perceive, as 
‘ feveral travellers have afferted, that the 
“ air here is fo thin and rarefied as to pre» 
“ vent, or at.leaft greatly incommode, refpi- 
“ration.” Mr, Brydone has faid nothing 
on the fubje@, and his filence may induce 
us to conclude that he experienced no dif- 


ficulty, 


I, my 
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L my fervant, and the two guides, fuffer- 
ed no inconvenience from the air. The ex- 
ertions we had made, indeed, in climbing 
upthe craggy fteep declivities which fur= 
round the crater, had produced a fhortnefs 
of breathing; but when we had reached 
the fummit, and recovered from our weari- 
nefs by reft, we felt no kind of inconveni- 
ence, either while fitting, or when, incited 
by curiofity, we went round and examined 
different parts of the edges of the crater. 
The fame is affirmed by Borelli: “ qué 
bene refpiratio in cacumine tne abfol- 
vitur, ac in locis fubjectis campeftribus.”? — 
« Refpiration is performed with the fame 
“ eafeon the top of Etna, as in the country 
Pi below. : 
tiger writers have treated of the dif. 
ficulty of refpiration experienced by thofe 
who'travel over high mountains, and other | 
| inconveniencies to which they are expofed ; I 
but none, in my opinion, more judicioufly 
than M. Sauffure, in his Travels among the 
Alps. The obfervations he has made ar- 
per dara "pear 
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pear to me to explain the caufe of thefe dif- 
ferent accounts, relative to the effe& of the. 
air on the top of Etna, When the height 
above the level of the fea was 2450 poles, 
or nearly fuch, which he found to be that 
of Mount Blanc, every individual felt more 
_ orlefs inconvenience from the rarefaction of 
the air, as happened to himfelf and nineteen 
perfons who accompanied him, when, in 
Auguft 1787, he afcended that mountain. 
But when the elevation was much lefs, as for 
example, 1900 poles, fome of thefe perfons 
felt no difficulty, among whom was this na- 
turalift; though he confefles that he began to 
experience inconvenience as he afcended 
higher. Wehavenot indeed any certain obfer- 
vations relative to the exact height of Etna, 
as is fufficiently proved by the different efti- 
mates given by different naturalifts. Signor 
Dangios, however, aftronomer at Malta, in 
the year 1787, meafured the height of this 
mountain by a geometrical method, and the 
public anxioufly expects the’ refults, which 
will fatisfactorily folve this important pro- | 
blem. In the mean time, from comparing 

the 
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the meafures hitherto affigned, the elevation 
of Etna above the level of the fea is pro- 
bably fomewhat lefs than 1900 poles. 
Hence we underftand why refpiration, in 
many perfons, is not incommoded, while 
_ the contrary happens to others, according to 

the different ftrength and habit of body of 
different individuals. 


After having, for two hours, indulged my 
eyes with a view of the interior of the crater, 
that is, in the contemplation of a fpectacle 
which, in its kind, and in the prefent age, is 
withouta parallel inthe world; I turnedthem 
to another fcene, which is likewife unequal- 
led for the multiplicity, the beauty and the 
variety of the objects it prefents. In faa, 
there is, perhaps, no elevated region on the 
whole globe which offers, at one view, fo 
ample an extent of fea and land as the fum- 
mit of Etna. The firft of the fublime ob- 
jects which it prefents is the immenfe mafs 
of its own coloflal body. When in the 
country below it, near Catania, we raife our 
eyes to this fovereign of the mountains, we 
) | certainly 
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certainly furvey it with admiration, as it 
rifes majeftically, and lifts its lofty head. 
above the clouds; and with a kind of geo- 
metric glance we eftimate its height from the 
bafe to the fummit: but we only. fee it in. 
| profile. Very different is the appearance it 
prefents, viewed from its towering top, 
when the whole of its. enormous. bulk is 
fubjected to the eye. The fir part, and 
that neareft the obferver, is the Upper Re- 
gion, which, from the quantity of {nows 
and ice beneath which it is buried during 
the greater part of the year, may be called 
the frigid zone, but which, at that time, was 
divefted of this covering, and only exhibited 
rough and craggy cliffs, here piled on each 
other, and there feparate, and rifing perpen- 
dicularly; fearful to view and impoffible to 
afcend. Towards the middle of this zone, 
an affemblage of fugitive clouds, irradiated 
by the fun, and all in motion, increafed the 
wild variety of the fcene. . Lower down, 
appeared the Middle | Region, which, from 
the mildnefs of its climate, may merit the 
‘name of the temperate zone. ‘Its numerous 
CERT woods, 


( 283 ) 


woods, interrupted in various places, feem, 
like a torn garment, to difcover the nudity of 
_ the mountain. Here arife a multitude of 
other mountains, which in any other fitua- 
tion would appear of gigantic fize, but are 
but pigmies compared to Etna. Thefe have 
all originated from fiery eruptions. Laftly, 
the eye contemplates, with admiration, the 
Lower Region, which, from its violent 
heat, may claim the appellation of the torrid 
zone; the mot extenfive of the three, 
adorned with elegant villas and caftles, ver- 
dant hills, and flowery fields, and terminated 
by the extenfive coaft, where, to the fouth, 
- ftands the beautiful city of Catania, to which 
the waves of the neighbouring fea ferve as a 
mirror. 


But not only do we difcover, from this 
aftonifhing elevation, the entire mafly body 
of Mount Etna; but the whole of the ifland 
of Sicily, with all its noble cities, lofty hills, 
extenfive plains, and meandering rivers, In 
the indiftin& diftance we perceive Malta ; 
but have a clear view of the environs of | 

i Meflina, 
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 Meffina, and the greater part of Calabria; 

while Lipari, the fuming Vulcano, the bla- 
zing Stromboli, and the other Eolian ifles, 
appear immediately under our feet, and 

feem as if, on ftooping down, we might 
touch them with the finger. 


Another object no lefs fuperb and ma- 
jeftic, was the far-{tretching furface of the © 
fubjacent fea which furrounded me, and led 
my eye to an immenfe diftance, till it 
. feemed gradually to mingle with the hea- 
vens. 


Seated in the midft of this theatre of the 
wonders of Nature, I felt an indefcribable 
pleafure from the multiplicity and beauty of 
the objects I furveyed; and a kind of in- 
ternal fatisfaction and exultation of heart. 
The fun was advancing'to the meridian, une 
obfcured by the fmalleft cloud, and Reau- 
murs thermometer ftood at the tenth degree 
above the freezing point. I was therefore 
in that temperature which is moft friendly 
to man; and the refined air I breathed, as 

if 
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“Gf it had been entirely vital, communicated — 
a vigour and agility to my limbs, and an 
activity and life to my ideas, which appear 

ed to be of a Belen ial nature. , 


Not without taste; Seat List recolle&- 
ed it was time to return, and relinquifh this 
enchanting fcene; fince I had determined 
to pafs the enfuing night at San Niccolo 
dell’ Arena, to avoid. the hard bed and in- 
conveniencies of the Grotto delle Capre. I 
had refolved, likewife, to return to Catania 
by another way, in order to examine objects 
which might render my journey of greater 
utility. The road I took, the objects which 
prefented themfelves, and the obfervations 
‘I made on them, I fhall relate in the follow- 
ing chapter, | 


x4 
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CHAP. IX. 


RETURN FROM MOUNT ETNA TO 
i CATANIA. © 


Manner in which the Author defcended with 
_eafe and fecurity from the fummit of Etna— 


Materials of which the Torre del Filofofo | 


is compofed—Confirmation that the lava 
which flowed in October 1787, is fill in- 
ternally penetrated by the fire—The obfer- 
vation that the fecondary mountains on the 
fides of Etna are of volcanic origin, not 
novel but antient—Probability that Monte 
Roffo was the refult of a partial eruption 
which had no communication with the cra- 
ter of Etna—Another eruption from the 
fides of Etna which had no connettion with 
that crater—Great want of water experi- 
enced by the peafants who inbabit Etna, 


| from a long dry feafon— Affecting incident 


arifing fromthis circumftance—A fcarcityof 
Jprings common-in volcanized countries — 


The 


ee RE 


, CH say») 
The Scogli de’ Ciclopi, or Rocks of the 
Cyclops—Some of them, but not all, of è 
prifmatic conformation—Leolites found on 
thefe rocks—Vitrification of thofe zeolites in 
the furnace—Pumices not found on Mount 
Etna, as has been affirmed by Count Borch, 
and others—Animals obferved by the 
Author in the Middle and Upper Regions 
of Eina—Two.Mufeums in Catania al- 
ready known to firangers, and a third lately 
eftablifbed, valuable for its contents—Na- 
tural Hiffory little cultivated at Catania, 
«with refpett to that part which relates . 
the Mineral Kingdom; but more ei 
- to the Animal. | | 


"THE afcent up the fteep and craggy 
cone of Etna, though not more than a mile 
in a direct line, coft me, as I-have already 
faid, three hours of laborious and fatiguing 
exertion. It feems fcarcely neceflary to fay 
that the defcent employed me leis time, but 
the difference greatly exceeded my expecta- 
‘tion. I found that to effect this defcent no- 
| thing 
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thing more was required, but to fix my feet 
firmly on fome large piece of {coria, and ba- 
lance my body, fince that piece, from almoft 
the fmalleft impulfe I could give it, would 
flide fwiftly down the defcent, and convey 
me to a confiderable diftance, till ftopped by 
the accumulation of the leffer pieces. of 
{coriz which it drove before it; when I 
had only to fele& another large piece, on 
which I again glided down as before ; only 
taking care, with the ftaff I held in my hand, 
to turn afide the pieces of feoriz which fol- 
lowed me in my defcent, that they might 
not ftrike againft and wound my legs. In. 
this manner, in a few minutes, I atrived at 
the bottom of that declivity. 


A little below the fummit of Etna, are 
the ruins of a very ancient fabric, called La 
Torre del Filofofo, the Tower of the Phi- 
lofopher; it having been pretended, and 
believed by many, thatit was built by Em- 
pedocles, that he might fix his habitation in 
a place convenient for obferving the confla» 
grations of Etna. Others imagine it to have 

been 


~ 
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béen ah ancient temple of fome deity ; while 
others have conjeétured that it was a watch- 
tower, built by the Normans, to obferve the 
motions of their enernies; and give notice of 
them, by fome fignal; to the different bodies 
of troops fcatteted over the ifland. It is. 
very apparent that thefe, and other opinions 
which I omit for the fake of brevity, are 
very inconclufive with refpe& to the real 
ufe and défign of this ruined edifice, which 
could but little attta@ the notice of hiftory. 
1 did not vifit it in my journey to Etna, 
having ‘been conduéted another way by my 
guides. Nor fhould I have regretted not 
having ‘feen it, had I riot reflected, that the 
great antiquity of the fabric right juftly ex- 
cite a curiofity to examine the materials, and 
aicertatn whether they were lateritious or 
volcanic. This induced me, after I had re- 
turned to Italy, to write to the Abbate Fran- 
-cefco’ Ferrara, at Catania, a perfon well 
-verfed in the fciencé of nature, requefting 
him to fend me, to Pavia, fome fpecimens 
of the materials of which the Torre del 
 Filofofo was compofed. He very politely 
- VOL. I. U complied. 
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complied with my requeft, and I found, on 
examination, that thefe materials were of 
the following kind. They confift, firft, of 
a cement of lime, which, by length of time, 
has become carbonate of lime; in which ce- 
ment were Incorporated great numbers of 
pieces of black cellular fcoriz of lava; but 
fo changed by the effect of time, that many 
of them were become externally pulveru- 
lent, and internally extremely friable. The 
fhoerls they contained had likewife loft, at 
the fuperfices of the fcoriz, their natural li- 
neaments, and all their luftre, and were be- 
come fo foft that they might every where 
"be cut with the point of a penknife. This 
cement was, in the fecond place, united to 
two kinds of lava, which exhaled an argilla- 
ceous odour in their fractures, and had for 
their bafe the hornffone. One of thefe was 
very compact, extremely hard, of a ferrugi- 
nous colour, a fine grain, with numerous felt- 
dpar points fcattered in it. The other was a 
grey colour, of rather a fine texture, and con- 
tained an incredible quantity of feltfpars ; fo 
that, when viewed with a lens, by the clear 

| light. 
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light of the fun, it appeared extremely brilli- 
ant. The materials, therefore, of this edifice, 
whatever was its original deftination, were, 
in part, taken from the place, with the addi- 
tion of a cement of lime, to give the build- 
ing the neceflary folidity *. 


I, afterwards, again crofled the lava which 
flowed in O&ober 1787, and, as I returned 
by a different way, I found myfelf near an- 
other part of it, where it ftill remained ex- 
tremely hot; which tended to confirm me 
in my opinion that the internal and central 
part of this lava ftill contains a very active 
and ftrong fire. 


Having reached the middle region, I af 
cended fome of thofe mountains which I had 
obferved from the fummit of Etna, and 
which, from their conical figure, and the ca- 


* [have read, in the works of fome travellers, that 
fragments of brick and marble are found in the Torre 
del Filofofo; but the Abbate Ferrara has aflured me 
ta hich h fragments no longer exift. 


È UV 3 sl 
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vity at their top, clearly fhew that they até 
the productions of fire *. I was, in fa@, 
convinced that they bear unequivocal marks 
of the effects of that deftru€tive agent, in an 
accumulation of lavas, feoria, and volcanie 


Adel 


* I had at firft believed that the obfervation that 
thefe mountains are truly volcanic was of late date, re- 
ierring it to Sir William Hamilton, who has defcribed 
their conical form, and the crater, or incavation at their 
fummit; but I find it to be very.old, fince it is men- 
tioned by Borelli, and, before him, by Fazello. The 
following are the words of the former: “ Extant ne- 
“ dum in fummitate Ana, fed etiam in ejus dorfe, 
“ campeftres voragines, que habent fere omnes peculi- 
“€ arem monticulam adinftar verruce in animalis cute 
“ exporred=; funtque preedicti colles valde acclives, 
‘© habentque figuram coni acutanguli plano parallelo 
“ bafi difle ti; et in fummitate cujuflibet eorum finuofa 
“ cavitas Repcnseu rth: a qua olim flamme, arene, et 
*€ glare exierunt,'' —< Extin& vortices (or eraters) 
are found not only on the fummit of Etna, but alfo 
‘on the fides. . They, have almoft all’ of. them their 
peculiar hills, projecting like.a wart-on the fkin of 
“an animal; which ‘hills. are extremely fteep, and 
« have the figure of a rectangular cone. diffected pa- 
* yallel to its bafe. At the top of each isa finuous ca- 
È A “ vityy 
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Another enquiry relative to thefe moun- 
tains here naturally fuggefts itfelf. Is their 
origin derived from the melted matter con- 
tained within the immenfe abyfs of Etna, 
which, unable to reach the crater, from the 
exceffive height, has burft forth through its 
fides, and thus formed thefe mountains ? or, 
as is perhaps more probable, have they 
been produced by particular conflagrations 
and eruptions which have no communica- 
tion with the immenfe furnace within the 
crater ? 


“ vity, from which formerly iffued me fand, and 
ep oe È 

We know that by g/area he means lava; in fa, at 
Catania, it is flill called /ciara. 

Fazello had before obferved and defcribed thefe vole 


canic hills. His words are: ‘‘ Plurimos preterea nemo . 


_ © sofos et editos offendimus colles, quorum cacumina 


§* voragines, licet filvefcentes, exhibebant, Eos veterem 
“ effe materiam ex vifceribys montis olim proditam, 
** poftremi profluvii hiatus, qui fimilem fere formam, 
bi enatafque recens habet arbores, arguebat. 66 We 
é likewife find feveral lofty hills, the tops of which, 
« though overgrown with wood, exhibit the appearance 
« of craters. The mouth of the laft eruption, which 
« is nearly of the fame form, and already bears trees, 
¢§ renders it probable that they are compofed of the 
f 3 | ‘© matter 
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crater? I know that the generality of vol 
canifts embrace the former opinion, and re- 
je@ the latter with contempt; and I find, 
that, whenever the leffer mountains are pro» 
duced cn the fides of the principal volcano, 
by the means of eruptions, they ufually have 
recourfe to this hypothefis for the explication 
of the caufe. Thus, fince the eruptions of 
lava which have iffued from the crater of 
Vefuvius are much more numerous than 
thofe of Etna, they endeavour to account for 

the 


matter anciently ejected from the bowels of the 
€ mountain.” 

The fame obfervation is likewife repeated by D’Or- 
ville, who, in 1727. vifited Etna— Colles hi non fo- 
“ lum circum magnum craterem (Etna), verum etiam 
_ © inde per circuitum viginti mille paffuum et ultra in 

“© toto monte difperfi funt. Omnes hos colles aliquan- 

“do igneam materiam e fummo vertice ejeciffe, om- 
“ nia fuadent ; etin multis hujus rei adeo aperta extant 

“ veftigia, ut nemo dubitare poflit. Quin ipfe in cul- 

« mine collis illius, quem meze fimilem diximus, pofitos 

“ in verticibus nonnullorum crateres depreffos, et plane 

< undique lapidum exuftorum congerie circundatos 

« animadverti."— Thefe hills are not only found ad- 
« joining to the great crater, but are difperfed in a cir-. 

“ cuit of twenty miles and more, and, indeed, through= 

* out 
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‘the difference, by alleging, that, in confe- 
quence of the {mall height of the former 
volcano, the lava can more eafily reach the 
crater ; whereas, in the latter, it is compelled 
to force a paflage through the fide, from 
being unable to rife to fo prodigious an 
elevation. 


I readily admit, that this frequently hap- 
pens; but inftances may certainly be cited 
which afford ftrong reafons to believe that 
the production of the lateral mountain arifes 
from partial eruptions, which have no com- 
munication with the principal crater. Of 
this Monte Roflo is an example. In the 


“ out the whole mountain. Every appearance proves 
that all thefe hills have once ejected a fiery matter 
“ from their fummits ; and in many the traces of this 
<¢ are fo evident, that it is impoffible to entertain a doubt. 
«The remains of craters are apparent, and they are 
“ frequently furrounded with accumulations of burnt 
‘e ftones.” 

Thus we find the defcription given by the Englifh 
naturalift of this leffer volcanic mountain, had been 
preceded by that of a Sicilian, an Italian, and a Dutch 
writer, all eye-witnefles of what they defcribed. 


U 4 morning 
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‘morning of the 11th of March 1669, a vaft 
cleft opened not far from the place in which, 
afterwards, Monte Roffo arofe, and extended 
for the fpace of ten miles, in the direction 
of the grand crater of Etna, (V. V.V. 
Plate I.) On the night following, in the 
place where this mountain now ftands, any 
other large cleft opened, from which were 
immediately ejected immenfe clouds of 
fmoke, and fhowers of melted ftones, pre- 
ceded by a tremendous noife, and violent 
concuffions of the earth. | 


On the night of the 12th, a river of lava 
poured down ; and, the next day, a prodi- 
gious quantity of fand and flones was thrown 
out. Yet, during all thefe fubterranean thun- 
ders, convulfions of the earth, ftreams of 
_ lava, and fhpwers of ftones, the upper crater 
of Etna was perfectly undifturbed, and only, 
from time to time, emitted fome light fmoke — 
which had before iffued, and is ufual in its 
greateft ftate of tranquillity*. I know nat 
whether I am miftaken in confidering this 


3 Borelli, ubi fup. 


rai 

‘as a probable proof that there is no coms 
munication between the higheft mouth of 
Ftna, and the new one which has opened in 
the fide fome miles diftant from it. I have 
obferved likewife, with Borelli, that the high- 
eft crater, having remained filent and at reft 
until the twenty-fifth day, afterwards began 
to rage with the fame fymptoms of fmoke, 
thunders, earthquakes, and ejected fand and 
ftones ; and in fine, by the ruin of its fum- 
mit, precipitated and buried in its gulph. 
It feems extremely probable, that this change 
has been effected by the breaking away of - 
the ftony mafs which feparated the old and 
new gulphs, in confequence of which the 
fire and effervefcent matters forced their 
paflage, and difcharged themfelves from an- 
other opening at = fummit of the moun- 
tain. 


We muft not omit to notice another fact 
related by. the fame writer, which, though 
it does not refpect the formation of any 
mountain on the fides of Etna, independent 
of a communication with its higheft crater, 

may 
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may authorize us to conclude, that fome late= 
ral gulph may open and difgorge fiery tor= 
rents without any fuch communication. Such 
an eruption happened in 1636, when the 
ground, nine miles from the fummit of Etna, 


opened in two places, and poured out two. 


torrents of lava without any appearance of 
fire or {moke at the fummit of the mountain. 
It is very probable that we fhould have ac- 
counts of other fimilar eruptions, and other 
mountains formed on the fides of Etna, had 
the ancients ftudied and recorded the con- 
flagrations of that mountain, in the manner 


the moderns have begun to obferve and de~ 


{cribe them. 


Whatever may be the matters which caufe 
and continue volcanos, it is only neceffary 
that they fhould exift and take fire ina 
place that has no communication with the 
central volcano, to produce partial eruptions 
and mountains, which may very naturally 
be fuppofed to happen, ’ 


After having flept at San Niccolo dell 


Arena 


Ù 
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Arena the night preceding the sth of Sep- 
tember, I fet out early the next morning, 
taking my way by the Rocks of the Cyclops, 
celebrated for the bafaltiform lavas of which 
they confift. In this part of my journey 
I continually paffed over lavas, and through 
feveral villages built upon them. 


A fhort time before I reached the rocks I 
was in fearch of, a fcene prefented itfelf, 
which, though foreign to my fubje&, the 
fentiment of humanity and compaflion we 
feel on witneffing the misfortunes of our 
fellow-creatures will not permit me to pafs 
in filence. 


Mount Etna has at all times been very 
deficient in fprings ; but when I was there 
the fcarcity of water was extreme, not a drop 
of rain having fallen for nine months; and 
the rain-water which the peafants of thefe 
places had colle&ed in cifterns being exe 
haufted, they were obliged to go in fearch 
of it to thofe parts of the mountain where a 
fcanty {pring might fill be found. Though 

In 
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in my journey up Etna I had fufficient reafon 
‘to notice this fcarcity of water, by being 
‘made to pay for it much dearer than fot 
wine at Catania, I was much more convinced 
of it when, on my way, I faw a number of 
women and girls carrying barrels on beafts 
of burden, to fill with water at a fpring on 
one fide of the road. But the fcene which 
‘made the greateft impreffion on me, I met 
‘with on my return, in the vicinity of Jaci ; 
where I faw more than a hundred. poor 
mountaineers of both fexes, who had come 
thither to quench their thirft at a ftream of 
‘water which iffued from the mid of the 
lava. It ftrongly excited my pity to fee 
thefe wretched peafants, all bare-footed, ex- 
pofed to a burning fun, for the heat was 
then very great in thofe low parts of the 
mountain; and | labouring and {weating under 
the load of large earthen veflels, which they 
had brought on their fhoulders and heads, 
‘a diftance of more than ten miles, to care 
ry home water. When they came within 
fight of the fpring, they exerted all the 
Ae they retained, haftened their weary 

5 Itepsa 


(gor 
fteps, and, when they reached it, began t6 
drink with extreme eagernefs, without for a 
long time taking away their lips. How 
much was my ‘commiferation increafed, 
when they informed me they were obliged 
to perform this Jaborious journey every day; 
that is, to employ the whole day in it; travel+ 
ling from the time of fun-rife till noon to 
reach the fpring, and from noon to the dufk 
of the evening to regain their habitations,and 
carry refrefhment to their parched families! 
While I was liftening to their fad ftory, it 
chanced that one of them, a boy about thir- 
teen years of age, in fetting down the veffel 
he carried on his fhoulder, let it flip, I know 
not how, out of his hand, and it broke 
by the fall. Words can fearcely defetibe 
the confternation, grief, and anguith, with 
which he appeared transfixed at the accident, 
while with bitter tears and in broken excla» 
mations he lamented his misfortune, and ex- 
preffed his fears of the confequences he ap- 
prehended to myfelf, from his being thus dif 
abled from carrying home to eee: thirfty pa- 
rents 


(1.402 j 
tents the expected fupply. As little is it 
poflible to defcribe the joy, delight, and 
lively fentiment of gratitude which he ex- 


prefled, on my giving him a fmall piece of — 


money, that he might buy, in a neighbour- 
ing village, another veflel to replace that 
which was broken, and complete with the 
ufual fuccefs his laborious journey. 


Etna is not alone fcantily fupplied with 
fprings. I have obferved a fimilar {carcity 
of them in the Eolian or Lipari iflands, a 
we fhall fee in another part of this work; 
and if I am not miftaken, the fame want of 
them will be found in other volcanic coun- | 
tries ; the caufe of which appears to me evi- 
dent. The rains which defcend on moun- | 
tains of this kind, either fall on bibacious 
tufas or fcoriaceous matters, in which they 
fink deep without again appearing on the 
furface in the lower places, becaufe they 
meet with no argillaceous or ftony ftrata to 
detain them; whereas fuch ftrata are frequent 
in mountains not volcanic, and produce nu- 

mvrous 


f 


td 
merous dropping fprings, fountains, and 
fources of rivers, as we find in the Alps and 
Apennines. 


When again the rains fall on the folid and 
compact lavas, they do not fink into them, 
but run down their declivities, forming indeed 
rivers and torrents, in the rainy feafon, but 
never true fprings. In feveral parts of Etna, 
and efpecially near the Grotta delle Capre, 
I have feen large furrows hollowed in the 
lavas, by the continued action of the rain- 
water. | 


Two hours after noon I arrived at the 
rocks of the Cyclops; which are likewife 
termed iflands becaufe furrounded by the 
fea, though they are fcarcely a ftone’s throw 
from the fhore on which the village of 
Trezza ftands. It is poffible that they 
might once make a part of the fides of 
Etna, and have been feparated from them 
by the fea; or they may have been thrown 
up out of the water by partial eruptions. ! 
examined them, firft making the circuit of 

0 ‘them 


Ge 
tHém in a boat, atid then afcending thierh t8 
obferve their parts: 


It is immediately apparent that fome of 


thefe rocks confift externally Only of prif- 
matic columns, which fall perpendicularly — 


into the fea, in fome places of the length of 
one foot, in others two, and in others more ; 
but it is certain that other parts of thefe rocks 
have not the leaft prifmatic appearance, and 
are only full of very irregular fillures, which 
have divided them into irregular pieces, as 
we frequently fee in common lavas. 


The rocks of the Cyclops prefent another 
objet which has not efcaped the acute 


examination of M. Dolomieu ; I mean the 


numerous and various zeolites of great beauty 
which are found on their fiirface, and even 
in the middle of their fubftance, where there 
are {mall pores and cavities. "That naturalift 
thinks, with great reafon, that thefe noble 
ftones, after the congelation of the lavas, de- 
fived their origin From the waters which 


filtrated through them, and held in folu- 
ton 
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tion the particles proper for the produ@ion 
‘of zeolites. It would be a ufelefs labour 
were I to attempt their defcription after it 
has been fo well given by M. Dolomieu ; 
I fhall, therefore, only mention what I na 
ferved in them when I examined them ia 
pe furnace. — 


de we. take feriali. pieces af a ictal 
Bou the rocks to which the zeolites adhere, 
leave them for fome time in the fire, and 
obferve them after they have. dirti the 
following are the refults : | 
L4/The ‘ieoliies,. though the lava, thele tha 
trix,. has not undetgone a complete fufion, 
are vitrified, and have flowed over the fur- 
face of the lava, forming a leaf of..glafs.; 
but the greater part become globules, which, 
from their lucid milky. whitenefs, refemble 
pearls. -- When, examined with. the’ lens, 
thefe globules are foufid:to be full of cracks, 
probably caufed: by the fudden removal of 
the Javas from the-furnace cinto. the cold 
air. This glafs i 18, fernittapfparent and hard. 
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If we break the pieces of lava expofed ta 
the fire and examine the fractures, we thal] 
find that only a femivitrification has taken 
place in the zeolites they contain. Some 
of thefe zeolitic lavas are of a homogeneous 
fubftance, but others include {mall fHioerls. 
The magnet attraQs the powder of them, 
and fome have polarity, attracting one end 
of the magnetic needle, and repelling the 
other. Di | 


I have but a few obfervations more to. 
make, relative to Etna. Count Borch, not 
perfectly fatisfied with the received divifion 
‘èf' the mountain into three Regiòris, the 
lower, the middle, and the higher, has added 
a fourth,‘ which he calls the region of {now ; 
‘and each of the four regions he again fub- 
divides into feveral diftri&s. I {hall not dif 
puté with him thefe minute diftin&ions, 
«which, whether they tend more toclearnefs or 
confufion may be difficult to determine. [ 
fhall only make fome brief remarks on his di- 
-ftrict of {coriz,in the fecond region, of which 
he ys 6 The diftria of fcorix contains a 
a ‘* furface 


% 
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* furface of two miles entirely covered with 
** pumices, afhes, and fcorie.” 


. Without noticing the fcorie and afhes, 1. 
know not what he underftood by pumices. 
The truth is, that Etna affords none; as 
Dolomieu, who fo minutely examined the 
mountain, has exprefsly afferted; and, as 
I took nearly the fame road with Borch, I 
muft have met with them had they been fo 
plentiful as he defcribes. ‘The Chevalier 
Gioeni, likewife, in his account of the pro- 
ducts of the eruption of 1787, deferibing 
one which, in its configuration, refembles 
the porous pumices of Lipari, remarks that 
this is the firft time that Etna has ejected 


fuch a kind of ftone *, 
In 


* Borch is not the only perfon who has fallen into 
shis error. Sir William Hamilton, when he vifited 
Etna, found there no pumices ; but he was told by the 
Canon Recupero of Catgnia that the mountain produced 
them: the Canon, howeyer, it is well known, was une 
acquainted with the firft principles of lithology. Baron 
Riedefel, who, in this ft of {cience, was, perhaps, not 
fuperior to the Canon, fays that pumice is among the 
number of flones ejected by Etna; and joins with it 

K 2 | the 
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In my journey to Etna, and on my res 
turn, at the fame time that I examined vol. 
canic objeéts I did not negle& to obferve 
whether the two more elevated regions of 
the mountain were inhabited by animals. 
A little beyond Monte Roffo, I bought five. 
partridges (Tetrao rufus Lin.) of a fportf- 
man'who had fhot them at the upper ex- 
tremity of the middle region. Thefe I had 
roafted at San Niccolo dell’ Arena, and they. 
furnifhed me with two good meals. In. 
crofling the fame region I met with feveral 
birds of the titmoufe fpecies (Parus major ; 
Parus ceruleus Lin.), a kite (Falco milvus), 
thee jays( Corvus glandularius ), two thrufhes 
(Turdus vifcivorus); and feveral ravens 
and crows OM Corvus corax ; Corvus corone) : 


; 


the fand- ftone 3 a produ€tion which, according to thofe 
beft acquainted with the mineralogy of volcanos, is as 
much a ftranger to Etna as the pumice. One of thefe 
writers may, probably, have induced M. Sage to affert 
that € Etna throws out a great quantity of pumices.” 
This grofs error was probably occafioned by the refem- 
blance which, to perfons little acquainted with fuch 


fubftances, fcoriz and cellular lavas st to Bak to 
pumices. 


half 
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half way up the higher region I faw no 
other animals, except fome lion-ants ( My7- 
‘meleon formicarum Linn.) which made their 
pit-falls in the duft of the lavas. There 
were feveral of them in a dufty corner of 
the Grotta delle Capre. As they live by 
enfnaring other {mall animals, and efpecially 
ants, in the flippery pits they form ; it may 
be neceffary to obferve, that thefe are not 
wanting there, though I did not fee them. 


The city of Catania, during my ftay there, 
amply afforded methe means of amufement 
and inftruétion. The two Mufeums, the 
one belonging to the Prince di Bifcari, and 
the other to the Benedictine Fathers, be- 
fides the various objects they contain rela- 
tive to the arts and antiquities, are alfo fur- 
nifhed with a colle@ion of natural produc- 
tions, and will be found to correfpond to 
‘the great expectations that may have been 
formed of them from the advantageous de- 
fcriptions of Riedefel, Brydone, and Borch. 
That of the Prince is diftinguifhed by fome 
rare fpecimens which mightadorn the richeft 

X 3 and 
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and moft extenfive colleGtions, But in that 
city a third mufeum, hitherto little known, 
‘becaufe it is new, is beginning to flourifh. 
Jt may be faid it is yet in its infancy; but 
the infant may become a giant. The pof- 
feffor and founder of it is the Chevalier 
Gioeni. His firft intention was to colle& 
the moft curious and interefting produ&ions 
of the Sicilian fea; and he has fucceeded 
admirably. We here find dry preparations 
of the fifhes moft remarkable for their form 
or the rarity of their fpecies. Among the 
‘numerous families of zoophyta, the alcyonia, 
the antipathes, the cellulariz, the efcharz, 
the pennatula, the fertularia, the millepore, 
‘and the ifides (corals), are not wanting ; but 
the madrepore and the gorgonz are the 
moft confpicuous for their beauty and rarity. 
It is equally well furnifhed with fpecimens 
of the principal cruftaceous animals of that 
fea, but the numerous and chofen colleGion 
of thofe of the teftacecus kind is the prin- 
cipal ornament of the Mufeum. With 

refpect to thefe, we find a practice adopted 
we meet with in no other cabinet. As 
| there 


Est} | 
there are fome extremely minute fhells, in 
fize not exceeding a grain of fand, which it 
is impoflible to view diftinctly with the 
naked eye, they are as it were loft in the 
greater part of other Mufeums; but here 
they are placed, methodically diftributed, at 
the bottom of {mall tubes, at the other end 
of which is a lens ; by the aid of which, the 
. eye is enabled to difcover the beauty of the 
colours, the peculiarity of the involutions, the 
infinite variety of the forms, the windings 
of the apertures, the cavities, prominences, 
points, threads, &c. In fine, thefe points ~ 
of organized matter, by this means, equally 
with the larger cruftaceous animals, afford 
pleafure to the eyes of the curious, and ufe- 
fal inftru@tion to the learned, for character- 
izing the fpecies. 


The Chevalier Gioeni, in confequence of 
his refearches relative to thefe aquatic ani- 
mals, has diftinguifhed himfelf by the dif- 
covery of a new genus of multivalve conchy- 
lia, which he has already made known; 
.-but he will do himfelf much more honour 


by 
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PE the publication of a work on the fabje& 
on which he is now employed. 

Hehas not confined himfelf to marine pro- 
ductions, but has extended his diligence to 

.terreftrial; and the neighbouring volcano hag 
added to his collection. We here find fpeci- 
mens of all the Etnean produdts; and amid 
the multitude of various lavas he has colle 
ed, he has difcovered a new fpecies, which he 
has denominated fbrous. The method he 
has adopted of placing the different lavas 
‘with the ftones and primitive rocks, from 
which they derive their origin, is highly 
inftructive. 


Equally conducive to the advancement 
of knowledge is the numerous feries of tef- 
taceous foflils, which he has collected with 
great labour, to the north-eaft of Etna, in 
a fituation more than three hundred poles 
above thelevel of the fea, Thefe extremely re- 
.femble the natural which are now foundinthe 
_. neighbouring waters. But as the time when 
the fea reached to that height is certainly. 

A) anterior 
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anterior to the annals of hiftory, of what 


great antiquity muft the volcano be which 
exifted before that epocha ! 


The produ@ions of this patt of Sicily are 
accompanied with thofe of the reft of the 
ifland. We find a noble colle@ion of mar- 
bles and jafpers, with various minerals, and 


cryftallized fulphurs. 


Though this Mufeum deferves great com 
mendation for the multiplicity and choice 
of the objects colle&ted within a few years, it 
perhaps defetves ftill greater praife for the ac- 
curate and judicious manner in which every 
part of it is fyftematifed ; a regulation ex- 
tremely neceflary in every colleGtion, and 
which it is to be wifhed might be intro- 


duced into the two other Mufeums before 
mentioned. 


I have been fomewhat more diffufe in my 
defcription of this colle@tion, becaufe it mea 
tited to be known to foreigners, who, fhould 
they chance to vifit scsi may, by its 


means, 
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means, procure’ information of various pro- 
du@ions of Sicily and the neighbouring fea, 
which they might elfewhere feck: in- vain, 


The Chevalier Gioeni.is Profeflor of Na~ 
tural Hiftory in the univerfity of his coun- 
try, which can likewife boaft of other men 
of genius, principally in polite literature. 
The natural fciences, efpecially thofe which 
have relation to the foffil kingdom, are not > 
the moft cultivated; lefs 1 believe from in- 
difpofition towards them, than from want: 
of encouragement. . It is not the fame with 
refpe& to the other two kingdoms. While 
IT was: at Catania, I. had the honour to re- 
ceive vifits from feveral perfons of learning 3. 
and I found that, more than one of them 
had read with advantage the works of Bon- 
net, Buffon, and Duhamel. . Among them 
may be diftinguifhed the Abbate Don Fran. 
cefco Ferrara, who afforded me the oppor- 
tunity of examining the materials» of the 
- Torre del Filofofo. ~The tafte for:thefe ex- 
- tenfive.branches.of. natural hiftory muft.be- 
come greater, and {pread more exterifively, 
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frora the laudable example fet by Signor 
Ferrara, who has lately publifhed in Sicily, 
The Contemplation of Nature of the philo- 
fopher of Geneva (Bonnet): to which he 
has added, befides my notes and thofe of 
others, a great number of his own, replete. 
_ with learning and good fenfe, which mutt 
render fuch a work full more valuable. 


END OF THE FIRST VOLUME, 
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